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graphics 
card 


intruder 
alarm 


frequency 
standard 


LINEAR I.Cs 


AD7581 15.00 
ADCO808 1 
AM79100C 
AN103 

AY1-5050 
AY3-1350 
AY3-8010 


CRYSTALS INTERFACES. ICS 


74LS378 
74LS379 
74LS381 
74LS390 
74LS393 
74LS395A 
74LS399 
74LS445 
74LS465 
74LS467 
74LS540 
74LS541 
74LS608 
74LS610 
74LS612 
74LS624 
74LS626 
74LS628 
74LS629 
74LS640 
74LS640- 
74LS641 
74LS642 
74LS642- 
74LS643 
74LS643- 


LM/10 
LM711 
LM723 
LM725CN 
LM733 
LM741 
LM747 
LM748 
LM1011 
LM1014 
LM1801 
LM1830 
LM1871 
LM1872 
LM1886 
LM1889 
M2917 
LM3302 
LM3900 
LM3909 
LM3911 
LM3914 
LM3915 
LM3916 
LM13600 
M51513L 
M51516L 
MB3712 | 
MC1310 
MC1413 
MC1458 
MC1495L 
MC1496 
MC3340 
MC3401 
MC3403 
MF10CN 
MK50240 
MK50398 
ML920 
ML922 
MM66221A 
NES31 


2016-150 
2101 

2102 
21078 
21114-35 
2114-3 
2147 
4116-15 
4116-20 
4118-3 
41256-20 
4164-15 (TI) 
4164-15 
4164-20 
4416-15 
4532-20 
4816AP-3 
5101/5501 
9514/5114 


wo 
2 Sy 


i 2.25 
2.45760 MHz (S) 
2.5 MHz 
2.662 MHz 
3.12 MHz 
3.276 MHz 
3.5795 MHz 


AM25LS25383.50 
AM26LS31_ 1.20 
AM26LS32 1.20 
AM7910DC 25.00 
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SUPPORT DEVICES 
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nonuan 


14.00 MHz 
14.318 MHz 
14.756MHz 
f 15.00 MHz 
16.00 MHz 
17.734 MHz 
18.00 MHz 
18.432 MHz 
19.969 MHz 
20.000 MHz 
24.000. MHz 
48.00 MHz 
116 MHz 


POSANEN AWWW > SOWWAWYNWIRDOSOOWO=9 
x 


UAA1003-9 
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74C926 


ICM7216B 
1CM7217 
ICM7555 
ICM7556 
LC7120 
LC7130 
C7431 
LC7137 
LF347 
LF351 
LF353 
LF355 
LF356N 
LF357 
LM10CLH 
LM301A 
LM307 
LM308CN 
LM310 
LM311 
LM318 


4000 SERIES 
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UPC1156H 
UPC1185H 
XR210 
XR2206 
XR2207 
XR2211 
XR2216 
XR2240 
ZN404 
ZN414 
ZN419P 
ZN423E 
ZN424E 
ZN425E8 
ZN426E8 
ZN427E8 
ZN428E8 
ZN429E8 
ZN447E 
ZN449E 
ZN450E 
ZN459CP 
ZN1034E 
ZN1040 
ZNA134J 
ZNA234E 
8703CJ 
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DISC 
CONTROLLERS 


Begssssesssseusssssoua 


00 
9306 256 bits 
(16 x 16) 4.00 
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CHARACTER 


GE! Ti 
74LS 124/629 NERATORS 


74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS 138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS152 
74LS153 
74LS154 
74LS155 
74LS 156 
74LS157 
74LS158 
74LS160A 
74LS161A 
74LS162A 
74LS163A 
74LS 164 
74LS165A 
74LS166A 
74LS 168 
74LS169 
74LS170 
74LS173A 
74LS174 
74LS175 
74LS181 
74LS183 
74LS190 
74L$191 
74LS192 
74LS193 
74LS1944 
74LS195A 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS256 
74LS257A 
74LS258A 
74LS259 
74LS260 
74LS261 
74LS266 
74LS273 
74LS279 
74LS280 
74LS283 
74LS290 
74LS292 
74LS293 
74LS295 
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Full range 
of 74S & 
74HC 
series in 
stock. 

Ask for 
full list 


zif sockets 


REAL TIME 
CLOCK 


MC6818P 
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BAUDRATE 
GENERATOR 
MC14411 
COM8116 
4702B 


KEYBOARD 
ENCODER 


AY-5-2376 11.50 
AY5-3600 7.50 
74C922 5.00 
74C923 6.00 


SPO256AL2 
TA7120 
TA130 
TA7204 
TA7205 
TA7222 
TA7310 
TBA231 
TBA800 
TBA810 
TBA820 
TBA820M 
TBA920 
TBAI50 


*ATTENTION* 
_ ALL PRICES ARE 
SUBJECT TO CHANGE fauna 
WITHOUT NOTICE  Basaeil 


SCRS LOW PROFILE DIL SOCKETS BY TEXAS 
B pin Sp 8 pin 6p a pin D 
5A abv 3p 14pin  10p 20pin 18p 28pin —- 26> 
8A 600V 140p 16pin 1p 22pin 22p 40pin 30p 
16A100V 200p Turned Pin 
C1060 45p Low Profile 
MCR10" 36p Sockets 
T1C44. 36p 
2N3525 130p 
2N4444 140p 
2N5060/4 40p 
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DECODER 
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1 
1 
1 
1 
0. 
2. 
0: 
0. 
0. 
0. 
1. 
0. 
0. 
2) 
1 
0 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
0:! 
0. 
0. 
0. 
0: 
0. 
0. 
0. 
0. 
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ATOR 
VOLTAGE REGULATORS - MODULATORS 


IXED VOLTAGE PLASTIC T0220 AY-3-1015P. 


AY-5-1013P 
COM8017 


Z80ADART 


NNOONNNNGD 
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TMS9929 


coon + Bg 


WIRE WRAP SOCKETS BY TEXAS 
Bpin 30p 18pin 50p 24pin 75p 
14pin 42p 20pin 60p 28pin 100p 
16pin 45p 22pin 65p 40pin 130p 


ceccece 
segesss 


fe) 


So 


15V 78L15 
5V 79L05 
12V 79L12 
15 V_17L15 
SWITCHIN 
REGULATO! 


5V 78L05 0.30 
6V 78L06 0.30 
8V 78L08 0.30 
12, V_78L12_0.30 


OTHER 
REGULATORS 
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BC107/8 
BC109B 
BC109/C 
BC141 
BC161 
BC177 
BBC179 


BC557B 
BC558B 
BCS559C 
BCY71 


2N3055 
2N3442 
2N3702 3 
2N3704 5 
2N3706 7 8 
2N3773 
2N3819 
2N3866 
2N3904 6 
2N4871 
2N5245 
2N5457 8 
2NS459 
2N5485 
2N5883 
2N6027 
3N128 
3N140 1 
40673 


megaccce 
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REGULATOR: 
LM723N 
78HGKC 
78GUIC 
79HGKC 
79GUIC 
79MGT2C 


Plastic 
3A 400V 
6A 400V 
6A 500V 
8A 400V 
8A SO00V Pp 
12A500V 105p 
16A500V 130p 
1 2800D 130p 
112060 50p 
112260 __70p 
DISCRETE 
DISPLAYS 
LEDS 


25 
RED TIL209 0.12 
GREEN 


PNONDOM=Nwwwn 


BBC516/7 
BBC547/B 


BBC548C BFR80/81 


IDC CONNECTORS 

10 way 20 way 26 way 34 way 40 way 
Header 
Plug 90p 
Recep 
tacle 85p 
Edge 
Conn. 


32p | TIP35C 
DIODES 


9p | 1N4003/4 Sp 
OA202 10p J IN4006/7 7p 
INQ14 4p | 1N5401/2 12p 
IN4148 4p | 1N5403/4 14p 
1N4001/2__5p 1 1S920 9 


145p 175p 200p 220p 235p 
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125p 150p 160p 190p 200p 


1.00 MAN6610 


FNDS500/TIL730 1.00 NSB5881 1200 195p 240p 320p 340p 390p 


74LS297 
74LS298 
74LS299 
74LS231 


SBsazsszeupe 


FND507/TIL729 1.00 TjL311 
MAN74/DL704 1.00 TiL729 
MAN71/DL707 1.00 TIL730 


TIL211 
YELLOW 
TIL212 
Rect LEDs 


EURO CONNECTORS 
Plug Socket 


2A400V 45p 
3A200V  60p 
4A100V 95p 
4A400V 100p 


6A100V 100p 
6A400V 120p 
8A100V 150p 


1A100V 
1A600V 
2A50V 


ae MAN8910 DIN 41612 2 - 32-way 
2. angled 2 - 32-way 
angled — 3 - 32-way 
(for 2 - 32 way specify a - bor a - c) 
DIN 41617 21-way 
DIN 41617 31-way 
DIN 41612 
2 « 32 way St Pin.... 
2 * 32 way Ang Pin 
x 32 way St Pin... . 
x 32 way Ang Pin 
1O0C SktA + B 425p 
A+C istaa spades -425p. 
For 2 x 32 way please specify spacing 
(A+ B.A + C) 


10A100V 180p 


(R/G/Y) 10A400V 200p 


CXQ (Bi 
Colour 

10 LED 
Bargraph: 
Red 


300p 350p 
350p 400p 
400p - 


74LS324/624 


74LS348 
74LS352 
74LS353 
74LS356 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 


~~ "Tecunomatic Lrp 
MAIL:ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NwW10 
(Tel: 01 208 1177 Telex: 922800) 
305 EDGWARE ROAD, LONDON w2 


2A100V 


S8SSBSuNS 


6ASOV 80p 


y 
So 


15 way 

MALE 

solder 8p 
angled E 1.80 
FEMALE 
1.30 1.95 
2.10»  2.90p 


160p 
170p 


165p 
170p 


25 way 37 way 50 way 


1.25p 
2.40p 


oe 2.40p — 4.00p 
0. 230p 3250p 

275p 
260p 


375p 


275p 
320p 
300p 
400p 


solder 
angled 
hood (top/ 
side entry) 0p 8 9p 
25 way Centronix Type Conn 

37 way Centronix Type Conn. 

IDC 25 way plug 3.85p Socket 4: 


PLEASE ADD 50p p&p &bHoOVV 
(Export: no VAT, p&p at Cost) 
Orders from Government Depts. & Colleges etc. welcome 


2.90p  5.00p 
4.40p - 


1.00p = 
5.50 pounds 
5.50 pounds 
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Detailed Price List on request. 
Stock items are normally by return of post. 
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This month's cover 
shows the PL3O1 high- 
guality loudspeaker 
designed by KEF 
Electronics Ltd of 
Maidstone. The PL301 
Is a passive three-way 
system of unusual 
shape that is designed 
to handle up to 200 W 
of music power over 
the frequency range 
35 Hz...20 kHz. The 
enclosure is free of 
resonances, which 
results in a neutral, 
uniform sound repro- 
duction with tightly 
controlled bass per- 
formance. 


A selection from our 

October issue: 

B windmeter 

@ high-resolution colour 
graphics card — 2 

@ sound rotator 

H stage lighting 

H marine computer 

@ telesoftware 


news & views 


Yolhne labs] Rater arms Ge Dae o Goa oo Oc nec Ect esr eae cre eee STE Iare Na eae are 5 
GIECEFONMIGSTSCOMGs pace cee ee teats ctepavnngy Seat etdice Sucpeseuceeiaue ei Sucey wep eee Sy ae 14 
COMP AM OSi pe ccoays catearses eres erences aks nfevtgel sel ccsatie to cseeersiigepsscis Shersiorepe costs 31 


electronics technology 


olscllelajatelste epee cee ne Se.d Src Oo ee ton eter herman tee eoreee ets 56 
ClECTFONIGS SCIECE Noa csnieeen erence oo sis Edita Shona danSheov ny thet wr er Bee somes 74 
projects 

LMEGULA ST cal ARNG cece ches eure cee ese tge focal a sues ae. Santeeyey sustains cig tem ovede ues cat 20 


With burglaries on the increase everywhere, there are millions of people wanting to protect their 
property. This article suggests one means of doing so. 


Solidzstatesrelay icc. x yecstetscactele sce tio teaud hcyte e Sects ts ohn dass fsuecatavebeteie 28 


An alternative to the electromagnetic relay for switching mains-operated ohmic loads of up to 
600 watts. 


PESO Mee sree aces k caer ees sy woerte ema, “seen rimeae cuiar t casesects pe ee eeckeemernes 32 


To really enjoy music, you need the best possible loudspeaker. At the price, this KEF Electronics 
design is second to none. 


high-resolution colour graphics card ........... 0.6. e cece eee eee 50 


The graphics card fitted to many computers is often so basic that powerful programs are needed 
to control it. This new series of articles offers an alternative — and better — way of meeting your 
graphics requirements. 


* 
frequency stan dardi.cirtiaers aco. oe ae Sennett yw ohet meee remeet wir 62 
A simple way of making a secondary frequency standard. 


cleaning: VIGGO reCOders tee iicies  Sette cio agus Siento ane ove ye cutumigs seers eins 68 


Regular cleaning of video cassette recorders, particularly the recording and playback heads, is 
essential to ensure optimum picture and sound quality. 


RS239 iintertace.< eee ee ose en aistives costes sacs Seeds eae cy capes eens 76 


Up-to-date design of an RS232 card intended for the universal |/O bus featured in the May 1985 
issue of e/ektor electronics, offering a choice of TTL or RS232 line levels. 


information 

MEOW?) PhOAUCtSeeh5..5 oir cpe ee veel eres c etense Sains avmie ey asta ale aueuouenceeee seas 8 
NEAC CLS ASELVICES F.costoe te en eich ce paaec bia eee ucla Gl og Roa HlegessneMaeictens 10 
PCBs, software, books, back numbers, technical queries, and more. 

GOTT CCIONS) Serre nee ohn eee ese ove RL cet eens leet as 41 
Amendments or improvements to designs published in the past six months. 

make yvourvOwniRG Bs: s 25 Raced var cece .tsvtgs aise ale ceanagale  vietlekere-niats 42 | 
MEW. it@FATUNE eis e er ecae esc a steweceaseee ikl conta, Gee austere cbetahelé aielatbae wider 61 


guide lines 


buyers: Quide) sc: este Gee hc ere ice Seed Bea esa sue Slee ctalaee aoatens 58 
SWitchboard! crews errs ecn seat et Seite tet Se sites rece Wgdoeer 67 
APPOIMEMENtS eaters races essere cstcrscvousee storetanr ta ee eePsee easton evcnsye 72 
Classified ‘ads: 4: <-fisaGec eck comers jess Da nee oe bane tee ei eet 82 


AAVErtiSerSs IN OXk:ns.. eyes vis ers scangiomswd ees wees coe ce oeye bee eee Seog Ceaee 82 
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PRINTERS 
EPSON RX80T + £210 (a); RX80FT + £220 (a); 
RX100+ £345 (a); FX80+ £315 (a); 
FX100+ £430 (a); LX80NLO £242 (a); JX80 


BBC Micro Computer System 
OFFICIAL DEALER WORD PROCESSOR ROMS 


VIEW .... .. £48 (c) 

ve eee eo He Colour £499 (a) KAGA TAXAN: KP810 £245 (a); 
ACORN COMPUTER SYSTEMS: fe 2 : : : 
PEC (a) WORDWISE "£34 (a) KP910 £339 (a); BROTHER: HR15 £325 (a); 
BBC Model B PLUS........... lal) “WOROWISEIPLUS: 2. 8. cules sceacu, £49 (d) JUKI 6100 £325 (a). 
BBC Model B + DFS (a) 
BBC Model B + Econet........ £335 (a) ACCESSORIES 
BBC Model B + Econet + DFS £399 (a) UTILITY ROMS BUFFALO 32K Buffer for Epson printers £99 (d); FX80 plus sheet feeder £129 (b): 
ACORN 10Mbyte Hard Disc... £1300 (a) DISC DOCTOR.................... £26 (d) EPSON Serial Interface: 8143 £28 (b); 8148 with 2K buffer £57 (b). 
BBC Dust Cover................ £4 (d) EXMONII...... -- £22 (d) EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach £37 (b); RX/FX80 Dust 
BBC Carrying Case............. £12 (b) eS ee . Bt a Cover £4.50 (d); LX80 Tractor Unit £20 (c). 

we - i : > MX/RX/F : : 

Teacnatine AC £24 (g) | EPSON Ribbons: MX/RX/FX80 £5; MX/RX/FX100 £10 (d); LX80 £6 (d); 


JUKI: Serial Interface £65 (c); Tractor Attach. £99 (a); Sheet Feeder £180 (a); 
Ribbon £2.50 (a). 


BROTHER HR15: Sheet Feed £189; Ribbons - Carbon or Nylon £4.75; Multistrike 
£5.50 (d); 2000 Sheets Fanfold with extra fine perf. 9.5’ - £13.50; 15” £17.50 (b). 


BBC Parallel Lead £8; Serial Lead £7 (d). 


MONITORS 


ALL MONITORS SUPPLIED WITH LEAD FOR THE BBC 
MICROVITEC 14” RGB 


1.2. 0/S Rom€7.50 (d) 
Acorn DFS Kit £80 (d) DNFS Rom.£17.50 (d) 

Econet Kit £55 (d) 4816AP RAME1.50(d) COMMUNICATION ROMS 

Basic Il Rom with User Guide ... £22.50 (d) TERMI Il... eee £26 (d) 
4816AP Memory upgrade RAM (each) £2.00 COMMUNICATOR .. £57 (d) 


COMMS PAR Ee, eae a eto: £27 (d) 
ACORN ADD-ON PRODUCTS: 
Z80 2nd Processor...... £265 (a) LANGUAGE ROMS 
6502 2nd Processor..... £175 (DPM BCR en an wee eects tree £52 (b) 


Teletext Adaptor........ £192 (a) BCPL Calculations £17.30 (d) | 4437 Std Res £185 (a): 1431AP std Res PAL/Audio £205 (a): 
IEEENInteraeel ee £280 (b) ; 1451 Med Res £240 (a); 1451AP Med Res PAL/Audio £280 (a); 
BH okt ben £39.50 {c) ROMS avatars none for details of other | 1451003 Med Res for SINCLAIR OL £239 (a) 

ght pen......... : 1441 Hi Res £389 (a) Plinth for Microvitec 14” £8.50 (b) 


In addition to products listed above we stock a wide range of BBC peripherals including: 
TORCH UNICORN products, GRADUATE the add on that makes the BBC micro IBM compatible, 
SMARTMOUTH speech synthesiser, TIME WARP Real Time Clock, Colour Graphics Plotter, 
Graphics Tablet, Video Digitiser, Eprom Programmer etc. 

Large selection of business, pleasure and education software including CPM software for the Acorn 
Z80. 

For detailed specification of any of the above equipment please write or telephone. 


DISC DRIVES 


Swivel base for plastic 14’ Microvitecs £20 (c) 

Microvitec Monitors with Dual TTL/Linear inputs are also available. 

KAGA 12” RGB 

Hi Res VISION II £225 (a) Super Hi Res VISION III £325 (a) 
Hi Res 12’ Green Screen Monitors: 

Kaga KX1201G Anti Glare Screen £99 (a) Sanyo DM8112CX £95 (a) 

Kaga KX1203A Amber Screen Hi Res Monitor £105 (a) 

PHILIPS DGD Hi Res Green Screen: £68 (a) 

Swivel Stand for Kaga Green with digital clock: £22.50 (b) 


Single Drives: With integral psu: BBC Leads: Kaga RGB £5 Microvitec £3.50 Monochrome £3.50 (c) 

1 x 100K 40T SS SS OO Re sate sssreene cotter £85'(b): (PSIOO oie Sp estas, exiesinaeas £120 (b) 

1 x 400K 80/40T DS :TS400 ................ £125 (DIP S400 RS =: Patcsesereteria(te. aides . £145 (b) SOFTY Il TECHNOLINE 
Dual Drives: (with integral psu) This low cost intelligent eprom programmer 

Stacked Version: Plinth Versions: can program 2716, 2516, 2532, 2732, and with Pima DYES) £20 t 1 
PD200 2 x 100K 40T SS............. vase £190(a) (PD 200P =. ac. sateen sesso £215 (aj an adaptor, 2564 and 2764. Displays 512 byte 

PORN? x 400K 80/40T DS............. £265 (3) APDBOOBE  e...dntsa4 e+ AM/E289 (aN |BsucebGnpiiv @=Whastayeerial andi -eeienl/O _ Tel. 01-450 9764 

3.5” Drives: Cie reeinicgEeceescm Using Prestel’ type protocols. 
The mechanisms are 80 track double sided and are capable of both single and double density | interface. For information and orders 
operation. Softy Il. £195.00 (b) Adaptor for available 24 hours, 7 days 
TS35 1 x 400K 80T DS ........... £99 (b) TD352 x 400K 80TDS........... £175 (b) 2764/2564 . £25.00 (c} a week. 


PRODUCTION PROGRAMMERS 


GANG OF EIGHT 
This is a smart, fast programmer with an audible alarm and a ‘conversational’ liquid 
crystal display. Single key operation discourages mistakes whilst performing BLANK 
CHECK, VERIFY and PROGRAM functions automatically. Programming voltage selec- 
table 12.5/21/25 V. Will program all popular 5 V single rail eproms. It will program 
8 eproms at a time £395 (a) 


3M FLOPPY DISCS 


AUTHORISED 3M DISTRIBUTOR 
DATA RECORDING PRODUCTS 


Industry standard floppy discs with a life time guarantee. 


Discs in packs of 10: 

40 Track SSDD........... £13 (c) 40 Track DSDD.............. £18 (c) 
80 Wack SSDD 2 ics nets £22 (c) 80 Track DSDD........ 0220545 £24 (c) 
Bye) PISCE. 64.008 facia as £38 (c) for pack of ten 


P9000 Range: z 2 a 
These new range which will handle ALL current 5 V single rail eproms and copy 


8 eproms at a time comprises of three following models: 

All models have 16 character display, 10 different fault detecton features + automatic 
self test, 16 bit programming capability and a selection of high speed programming 
algorithms: 


P9010: A slow cost, duplicator «5.02 6.5 sted caus cit cade acetone basaaiee an £795 (a) 

P9020: With serial interface with 8 different formats and 8 K buffer (expandable to 

DRIVE ACCESSORIES 2K) Sania NT Gps Fc ene ere I Ane £995 (a) 

. 3 ‘ P9030: Top of the range with serial interface with 16 formats, baud rate upto 19.2 K, 

single: Disc Cables ascents nae £6 (d) Dual Disc: Cable... 12... sees a3 £8.50 (d) Pe ‘ inti ‘lity a 

10 Disc Library Case... £1.80 (c) 30 Disc Storage Box .... sy Seltch| Compaen Mee a ae ee ne Sonn ee re 
40 Disc Lockable Box ..... se ++. £14 (ce) 100 Disc Lockable Box ...........:.. £19 (b) | Epgooo 

Floppiclene Drivehead Cleaning Kit with This CPU controlled Emulator Programmer is a powerful tool for both Eprom program- 

20 disposable cleaning kits ........ £14.50 (b) ming and development work. EP8000 can emulate and program all eproms up to 


8K x 8 bytes, can be used as stand alone unit for editing and duplicating EPROMS, 
as a slave programmer or as an eprom emulator 


£695.00 (a) 
UV ERASERS 


UVIT Eraser with built-in timer and mains indicator. Built-in safety interlock to avoid 
accidental exposure to the harmful UV rays. It can handle up to 5 eproms at a time with 
an average erasing time of about 20 mins £59 + £2 p&p. UV12 as above but without 
the timer £47 + £2 p&p 

For Industrial Users, we offer UV140 & UV141 erasers with handling capacity of 14 
eproms. UV141 has a built in timer. Both offer full built in safety features UV140 £61, 
UV141 £79, p&p £2.50 


PROGRAMMED ROMS FOR ELEKTOR 
PROJECTS 


503-N Jnr. Computer Monitor 516 Talking Dice 2716 ......... £ 7.30 
Poy acty: vii ec eae carne H 521 CharGen & Video Routine for DO 


BT APPROVED MODEMS 
MIRACLE ES2000: 


‘The ultimate world standard modem covering all common BELL and CCITT standards upto 
1200 Baud. Allows communication with virtually any computer system in the world. The optional 
AUTO DIAL and AUTO ANSWER boards enhance the considerable facilities already provided on the 
modem. Mains powered. £129 (b) Auto Dial Board/Auto Answer Board £30 (c) each (awaiting BABT 
approval). Software lead £4.50 


BUZZ BOX: 
This pocket sized modem complies with V21 300/300 Baud and provides an ideal solution for 
communications between users, with main frame computers and bulletin boards at a very economic 
cost. Battery or mains operated. £62 (c) Mains Adaptor £8 (d) 

BBC to Modem data lead £7 


PROJECTS: 


ALL PRICES : : 504 Disco lights . 4.80 Junior ........... 2732 + 2716 £16.40 

ph aoa Kit BBs Ib) | 305 Chess Intelekt £14.60 522 CharGen & video; Routine for ex- 

EXCLUDE VAT. : : 506 J C Tape Monitor .... 2716 £ 7.30 tended junior .. 2732 + 22716 £24.00 

. Elekterminal Kit (1980) £50 (b) | Ey jc Printer Mon & PME 523 Char. Generator 2732 £ 91 
Please add carriage 50p unless ASCII Keyboard kit ETOMD)) penne ko rec oe 2716 £ 7.30 524 Quantisizer...... 
JC Books 1, 2, 3, & 4£6.90 (c) ea | 508 J C Bus Control 82S23..... £ 4.80 525 Universal Term. . 
indicatedias (vows Universal ’ Terminal (6502) | 510 150 MHz Freq Meter 2x 82823 526 Wind Dir Ind. . 

(aJ/£8 (b) £2.50 (c)£150 (daJE100 Kit £75 (b) £9.60 527 Elabyrinth....... 
Elekterminal Kit (1983) | £70 (b) | 514 Dark Room Computer 2716. £ 7.30 530 Daisywheel Iface 


SEE OUR INSIDE FRONT COVER PAGE ADVERTISEMENT FOR COMPONENT PRICES 


5 .y ryN ‘ ryN = YW F CASE ADD. my p&p HVA 
-Tecuxomaric Lirp 2 Cee ine 
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED ders from Government Depts. & Colleges etc. welcome. 
SHOPS AT: 17-BURNLEY ROAD, LONDON NW10 5 Minimum telephone order £5. 
(Tel: 01 208 1177, Telex: 922800) 
305 EDGWARE ROAD, LONDON W2 : ; Stock items are normally by return of post 


Detailed Price list on request. 
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Summer clouds to fade 
away? 


The world’s electronics industries continue to suffer through a 
growth that is much slower than expected earlier this year. In 
many sectors demand is just a little faster than stagnancy and 
this is reflected in the performance figures of electronics con- 
cerns at both sides of the Atlantic. Throughout the summer, 
lower profits than last year, redundancies, and shut-downs have 
continued to dominate the news. 

This depressing state of the market is the aftermath of the 
highly optimistic forecasts in the home computer markets last 
year. Dealers and manufacturers alike had then not yet realized 
that home computer buyers had become increasingly aware 
that there is little you can do with a home computer that can- 
not be done more easily, more quickly, and more cheaply with 
pencil and paper. 

Throughout the summer, virtually all electronics manufacturers 
reported or forecast slow growth accompanied by a drop in 
earnings for the first quarter of the current financial year, and 
almost all said that the setback was primarily due to unfavour- 
able developments in the semiconductor market. A giant like 
Philips has already said to fear ‘’a grim second quarter’, mainly 
caused by the poor performance of its American off-shoot 
Signetics Corporation, although losses by its Grundig associate 
were also a depressant on their forecast. Here in Britain, the 
problems in the semiconductor market were highlighted when 
Thorn-EMI reported a dramatic fall in net profits from £87 
million to £33 million in 1984/85, resulting in the resignation of 
their chairman, Mr Peter Laister. Thorn-EMI’s problems, too, 
were mainly caused by the poor performance of their semicon- 
ductor subsidiary Inmos, although their Ferguson television div- 
ision was also in the red. 

And yet, amidst all the gloom, there are signs that at least 
some of the cloud may begin to fade away soon. Most ana- 
ysts reckon — and dealers and manufacturers generally agree 
— that, in Europe at least, although demand for home compu- 
ers will go on declining, sales of business computers (generally 
accepted to be systems costing more than £2000) will continue 
© grow. 

The intriguing question, providing the pundits are right, is, of 
course, what will happen next year when the new 32-bit 
micros will hit the market. Will there be enough software to 
ensure a favourable reception of these new machines? If so, 
how badly will the sales of 16-bit systems be affected? And will 
makers and dealers then attempt to prop up sales of the older 
machines through price cutting? Whatever the answers, they 
will not please everybody. 
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rectifiers 6502CPU 325 | 8303 450 | 280 DMA 795} LM301A St490 300 74148 = 130 74LS32 25 
AANI9 ei 360 | Seo pio eo) CM ZNI0408 665 {7 7483250] 74.833 25 | 74L $299 
A129 1A/50V 18 Caeoe ett gT26A~ 99 S59 APIO 315 | ENIanS SL6270CD 150 | ZNazzae 925 ]74180 170) 74537 50 | 7aLs37 28 | 74L8320 
AAY30 Yasioov 20 6503 soo | 8126 po ecg (Et SL6370 170 74151 60} sas38 70 | aceag oe | 7408323 
ae 1A/600V 20 MMSE 50s 600 | 8731 350 | 280. Asi £9) Carsten 8176013 350 MMMELMM 73154 130] S440] usa 25] 74L S28 
BY100 8795 90 74851 40 | 7442 —-50 | 74L S347 
BY126 2A/50V 26 J =tad i steymmm 6520 PIA 175 280 AS10-2 £9] LM3i9 SN76023ND240 74864 34. $342 
/ 8T97N 90 46] 74LS47 80 8 
BY127 2A/200V 40 6522A 545 LINEAR eee SN76227N 95 74155 -5) jases a0 ratsean ay | 74L8352 
CRO33 2A/400V 42 | 75107 6522 VIA 340 | 9602 220 LM334Z SN76477 470 74156 90 
8 95 9637 250 74874 = 70 | 74LS49 100 | 74L $353 
OA 2A/600V 50] 7514 6530 en ICs LM3352Z SN76488 525 7415775 
0 90 AM26LS31C125 74885 295 | 741851 _—-25 | 74LS356 
oaa7 6A/100V 83] 751145 150 | 6532 650 M337 SN76489 400 74159 170) 7asgg 300 | jatsea on | 74L8363 
0A70 6A/400V 95} 95191/2 1390 | 6545 ATC 999 | AM26LS33 150 | ssscMOS 80 | L339 SP8629 350 74160 100) 748112 100 | parses 2 7418364 
0A79 75150 125 | 6551 AcIAeso | AM7910 £30 | 702 75 | L348 SPO256AL 425 74161 100] 545113 100 S| oaLs3es 
AY-5-1013 300 | 709C 8 pin 35 74LS63 55 
OA81 10A/200V 215 | 35454 p M349 TA1002 485 74162 100 
515. 125 cp4724 150 748114 100 | 74L$73 30 | 74LS366 
OA85 10A/600V 298 | 75158 150 | 6800 220 710 50} L358 TA7120 120 74163 == 100 
comso17 275 | 741.8 15 | 748124 300 | 741S74 35, | 74/8367 
0A90 25A/200V 240] 35195 195 | 6802 275 pin M377 TA7I30 120 74164-1101 F4s132 90 Vgatsys ae | 74L8368 
0A91 25A/600V 395] 7599/3 99 | 68A02 345 | 08748 = = £33 | 747C 14 pin 70 | L379 TA7204. 150 74165 100 
pmsi31 475 |oa8c 8 oe 30 745133 «50 1741876 40. | 74LS373 
Oa95 BY164 561 75188/9 100 | 6803 2 EES pin 30 | Lmao TA7205 90 74166 130) 74s134 60 Vnateyn ay | 48374 
Sem! ZENERS (ecru oem emo Md re ree? ato) rasiss no | atsas Jo asa 
OA202 . 75324 360 i 7 u 190 190} 745138 170 | 7aLSg5 «70 | 74L S377 
6808 520 | DS88LS120 300 Jo400C) 375 | Lea TAA700 275 74172 400 
Aare Range: 2V7 to | ose 182 | esove ©~—g0 | 988820 110 | ancosos £10] Lise TAASOO 395 74173130 | 2gerce 90. | 74LS86 35 | 74 S378 
HN 39V 400mW 195 $8830 140 | ay.1-1320 225 SMO 751174390) 450.1; 7ACSS79 
1N4001/2 8p each | 75450 35 | 6810 150 | osea31 125 LM387 TAD100_— 159 74174 1001 74151 140 | 7aLs91 74LS384 
AY-1 90 
Maes” § laeoetaie | Teste So [ERD HOY SSS a [At | Late i | Tecins Pied Por Bom 
1N4004/5 33V. 1.3W 75454 70 | 6821 359 | cozea B00 J av-16720 210) LSS, Te AS00275 Jane ip | 248187 200 | 74893 55 | 74LS386 
iNav topleach BUSI = 3820 llesag 375 | £9365 = £28 | Ay 3.1350 350] Liss TBAG41BX 74178130] jyetes 180] 741895 70 | 79.8390 
iNSA0T TRIACS | SCR 6843 £12 | FO1691 £15 | ay 3.8910 390] Lm725CN or BX11 290 7ay7s,130)|cgetee 200)|z4tses: soit zi S393 
eo) FD1771 £15 | Booklet for T 541 748163 300] 74LS107 40 | 74395 
1N5404 THYRISTORS Sg 650 LM733 BAGSI 190 80 100} 745168 300 74L$398 
1NB406 3A 200V 54 ee45sp 750 | FDI791 £22: | AY.3.8910 200] Lmtase TBA800 80. 74181 300] 5, ZACS109 aia 
1N5408 SA OO Be 6846625 | FDI793 £23 | ay 3.8912 450] LMi871 TBABIO 95 74182120 | Jgereg sep | aLS112 45 | 7a S399 
iy 8A 100V 6847 650 | FD1795 — £28_ | AY-5-1317A630 | | 41875 TBA820 80 yaisa 170 | 24S174 250 | 7ats113_— ao | 7418447 
fee 8A 400V 6850 120 | FO1797 £28 | Ay.5.1350 388 TBA9200 200 74185 170 | sacra, gay | aLSt14 40 | ZaLSA6S 
18921 FDI799 «£2 M1889 748181 £11 | 74LS122 79 | 74LS490 
6A/100V 8A 800V 6852 250 8 7 CA3011 130 F | 42907 TBA950 300 74190 120 ul 
i 124 100V bass. | HO4315 250 | Caz0i2 175 TBA9900 350 74191 120 | s4ci82 780 J 7aLS123 80 | 7ALSS40 
6A/400V IZA IO0Y asd 825 | Fog301 225 |casoia ye | LM2917 ne Aes Jair tap | 248188 180 | 7aLsi24 125 | 74.8541 
pions 12A B00V ea000 #30 | #026501 75 |Caz018 “86 | rsgoaN TCA220 350 74193 120] sacra, eh, | MLS125 50] 7a. S624 
16A 100V 8017 275 | HM6845 755 | CA301I9 80] Cyagq11 TCA2700 350 7ai9a 100 | J4S194 280 | 7aLs126 50 | 74L.S629 
16A 400V 8035 350 | '™6402 350 J ca3020 210] ryagqig TCA280A 220 74195 75 | JAS195 320 V7atsi32 60 | 741 S640 
16A 800V 8080A 425 CA3023 210] 3915 TCAS65 180 7ai96 120 | 4c'26 385 | 74LS133 50 | 74.8641 
25V 500V 8085 600 | !NS8060N 1250 | Ca3028A 110 TDA1008 310 74197 100 | Sacre, 300 | 74LS136 45 | 7ALS6AS 
25A 800V goss 1750 | INS81S4N £9 | ca30a5 ass] 9/8 TDAI0i0 220 74198200 | 7020! 280 J 74Ls138 60 | 74.8668 
T2800D 8123 160 | MC1488 100 | Cazoas 270 | ‘M1600 TDA1022 400 7aisa 200 | 748225 S00} 74LS139 60 | 7ALSGGP 
8131 475 | MC1489 100 | Ca3043 275 74221 748226 = 350] 74/8145 9g | 74LS670 
881058 1 L$7220 TDA1024 110 150 5408673 
a 8150 goo | MC14411 690 | ca3045 385 TDA1034 360 74246 130 | 248240 375) 74LS147 165 
Bele MC14412 725 | Cazoge 70 | MB1SI13L 748241 3751 74148130 | 74LS674 
881098 8155, 400 MS51515L TDA1490 350 74247120 ee 
8156 400 | MC3446 250 | ca3059 25 janag 145 | 248244 475} 7aLSi51 70 | 74LS682 
Mc3447P 315 | Ca3075 215 4 MBTSI6L yeah Se 5a249 175 | 748251 225] 74.8153 70 | 74L S684 
MB3712 748257 225417415154 74LS687 
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PANEL 


SWITCHES | DIL SWITCHES VEROBOARD 0.1 in PANEL 
(SPST) 4 65p 6 80, clad plain VQ Board 195p IDC CONNECTORS FSD RELAYS 
Toggle: 2A, 250V way 65p 6 way 80p ; y = : j 
Spe 3p | 8 way 85p 10 way 100p 2h x aM re = eaBontd bad PCB Female 2 46 x Miniature, enclosed, PCB mount. 
DPDT 48p | (SPDT) 4 way 190p 3% x 3% 110) = a P | Plugs Female Card fs AA SINGLE POLE Changeover 
3% x 5” 125p _ PROTO DECs with Pins Pins. Header Edge | 9 soa RL6-91 205 Q Coil; 12V DC (10V5 
SUB-MIN- ROTARY SWITCHES 3% x 17" 420p 19p Veroblock 480p | latch = Strt_ Angle Plug Connect | 4 saga to 19.5 V). 10 A at 30 V DC 
: 4% x 17" 590p 2775p S-Dec 360p | 2 way 9p 98p 85p 120p Ma or 250 V AC 185p 
TOGGLE (Adjustable Stop type) ie “6 17 sa0p\< 270P'_» eurobreadboard 5900 16 way 130p 150p 110p  — 0-1mA DOUBLE POLE Changeover. 6 A 
SPST on/off 58p | 1 pole/2 to 12 way; 2p/2 to 6 way: a av pins fee Bimboardia 20 way 145p 166p 125p 195p 0-5mA 30 V OC or 250 V AC 
SPDT c/over 64p | 3 pole/2 to 4 way; 4p/2 to 3 way4Bp | BPOH face cutter, Tepe trip SS2 1360p | 26 way 175p 200p © 150p 240p OA RL-113 53 Q Coil, 6 V DC (5V4 to 
SPDT centre off 85p ne ape eee P. 34 way 200p 236p 169p 320p 0-50mA 9v9) 190p 
SPOT biased both. | ROTARY: Mains: op 250 v 40 way 220p 250p 190p 340p | 0-J00mA RLG-111 205 Q Coil, 12 V DC (10V7 
ways 105p | 4 Amp on/off 68p VEHO WIRING! Pom | DALOIETCH 50 way 236p 270p 200p 3850p | OS00mA . 10 OVEN eo Nk te 
DPDT 6 tags 80p . ae + spool p | RESIST PEN 60 way — —  230p 495p L6-114 740 @ Coil, C (22V 
DPOT centre off 88p ROTARY: Mek oe ets Spare spool 75p | Plus spare tip 100p 0-2A to 37 V) 200p 
DPDT biased both BY : 9 Combs 6p 0-25V 
145; sembly has adjustable stop. Accom- EURO CONNECTORS 0-50V AC 
pays: "P| modates up to 6 wafers (max. 6 ULTRASONIC 0-300V AC ASTEC UHF MODULATORS 
DPDT 3 positions e/12 way + DP switch) FERRIC CHLORIDE TRANSDUCER " 6 MHz Standard 
ee ete Baas 1 Ib bag Anhydi Female Socket Male Plu as 2 Standard . . 
on/on/on —185p_| Mechanism onl 90p ag} Anhydrous 40 kHz 395p 7 oyu" 8 MHz Wideband 
4-pole 2 way 220p u 195p + 50p P&P Sir goo sits Angle fess K . 
SLIDE 250 V: WAFERS: (make before break) BInate] ns: is: ins ins preac. 
: 7 st : 
SPDT 1A 14p | to fit the above switch mechanism, | COPPER CLAD BOARDS } ce Saas 125p SC arep | CRYSTALS BUZZERS, — miniature, _ solid state 
DPDT 1 A c/off 15p | 1 pole/12 way; 2 pole/6 way; Fibre Single. Double: # CONNECTORS DING1612 32.768KHz 100 | 6V; 9V & 12V 70p 
DPDT %A 13p | 3 pole/4 way; 4 pole/3 way; glass sided sided 2+ 32 ee ae 
6-/2 way ; : 6p 100p zee AB 200p — 175p 220p | assKny 370 PIEZO TRANSDUCERS 
PUSHBUTTON Mains DP 4A Switch to fit 45p W75p Sp DINa1612 iMH2. 265 PB2720 60p 
pith 10 mm B Sey eee ae Tem a0 | LOUDSPEAKERS 
Nit mm Button 1.28MHz 450 
Ae = “he 
SPOT latching 1507 | ROCKER SWITCHES Aisin T85p — 230p | '5MH2 525 | Miniature, 0.3W: 82 
SPDT latching 200p 1.6MHz 595 2in, 3%in, 2%in, 3in 80p 
ROCKER: 5A/250V SPST 28p , 3% 32 my 
SPDT 1.8MHz 545 2 
PT moment200P | ROCKER: 10A/250V SPOT 8p | 7,0 TP BP A+B Va132M_ 220 ee ae 9p 
Mini Non Locking | ROCKER: 10A/250V DPOT c/off 9p 16 pin 10p  42p *C —-280p 2930p 295p = 3000p | 2.0MHz 225 
>ush to Make 15p Hee 10A/250V DPST with a iBpin 1p  52p Te 2.4576M 200 MONITORS 
Push to Break 25p ae Ee ee (Header) RIBBON CABLE obo oe @ Zenith — 12” Green or amber, Hi- 
THUMBWHEEL SWITCH : SadeHiD price per foot | 3: Resolution Popular £66 
DIGITAST MBIEFCCNTEGUTIA 24 pin 25p 70p ssa Ae Grey Colour | 40MHz 150 H MICROVITEC 1451, Med-Res, 14” 
SWITCHES Rust 9 28 pin 28p  80p 14pin 40p 95p 4.032MHz 290 ; 
Assorted Decade Switch Module 275p 40 pin 30p  99p 16pin 45p 100p | 12 way 18p 28P | ig4s04m 200 Colour RGB input. Connecting Cable 
colours AeA east a 2épin 85 136 | 2) way 30 Gop | AIetOM 100 ia GAGA io", Med hes (RGSS Coles 
Mounting Cheeks (per pair) 75p 28pin 150p 21 YY IP IP 4.80MHz 200 . Med-Res. . Colour. 
75p each 9 ANTEX SOLDERING IRON wOpin 2005 2250 | 24 way 40p 65p | some 180 Has flicker-free characters. Ideal for 
TANSFORMERS Siaeives Tose lScoe Wie licess 28 way 55p 80p | 5.185MHz 300 BBC, Apple, VIC, etc. £225 (car.7) 
0-3V; 6-0-6V; 9-0-9V; 12-0-12V; 15-0-15V Sparettins Hail ae 100p ZIF TEXTOOL 34. way 60p 85p | 5.24288M 390 MKAGA 12”. As above but Hi- 
100 mA ... 130p Spare Elements 245 DIL SOCKETS | 40 way 70p 90p | 6.0MHz 140 Resolution £310 (car.7) 
CB mounting; Miniature; Split Bobbin ae AanaTaithiSBOnGe AGEs 50 way 85p 110p eeeeeee ied Connecting Lead for KAGA £5 
VA: 2 « 6V /0.25A; 2 » QV /0.15A; 2 * 12V COSTER EN ebong Pp 64 way 100p 136p | Sonus ote @ Carriage £7 securicor. 
YA : v0.58, 2 QV /0.3A; 2 a VOLTAGE } REGULATORS | SOLDERCON PINS 7.168MHz 175 
2 ox 5A; 2 » .3A; 2 x Pl Casi Ideal for maki 1 7.68MHz 200 
25a, 2 « 15V /0.2A 280p JAG. TORO astic Casing | eal Sonn’ S'“ | DY CONNECTORS miniature B.0MHz 150 BBC MICRO 
tandard Split Bobbin type 5V 7805 50p 7905 50p 100 pins 45p 9 115125 | 37 8.08333M 395 
VA: 2 » 6V /0.5A; 2 = 9V /0.4A; 2 at av 7908 60p | 500 pins 195p | MALE way | way | way | way rear 7 WORD-PROCESSING 
).3A; 2 » 15V /0.25A Pp 12V. 7812 45p 7912 50p Solder lugs 55p| 80p |120p |150, 
2VA!2 + 4V5/1A3:2 + 9V/0AG;2 + 12V | i5v 7815 45p 715 Sap | , ALUM BOXES. | anole Fie 110p|175p [225p|300p| | (OOM: 175 PACKAGE 
AS; 2» 15V /0A4; 2 + 20V /0A3 18V 7818 45p 7918 50p 4 % x2" rae PCB pins 100p|100p |160p |250p| | 10.7 150 A complete wordprocessing pac- 
345p (35p P&P) 24V 7824 45p 7924 50p x 2% x 2" 85p | ceMALE 12.0MHz 150 isti i 
AD: Plastic C. 4x 2% x 2% 103p -OMHz kage consisting of BBC Micro, 
AVA: 2 » BV /1A5; 2 x QV /1A2; 2 x 12V 100mA TO92 4 astic Casing xz Solder lugs 90p |125p |180p |275 12.528M 300 d : : 
A; 2 * 20V /OAS........ 385p (60p P&P) SV 78L05 30p «= 78L05 Sop | 4x 4x 2" | 105P | Angle pins 150p 200p p60p 390 14.31814M_ 155 Zenith Green Hi-res Monitor, 
VA: 2 x 6V /4A; 2 * OV /2A5; 2 = 12V 6V 79L06 30p 4x4x ae vee PCB pins 100p|125p|195p|355p| | 15:0MHz 200 twin cased 200K Disc Drives, 
DA; 2 « 18V /1A5; 2 » 20V /1A2; 2 « 25V 8v 79L08 —30p Pak ey | aca eee 16.0MHz 200 Wordwise, Watford’s DFS inter- 
1A; 2 « 30V /0A8 520p (65p P&P) a yong 30p ee eae 5 x 4 x 24" 120P | covers UT ies face, Brother HR15 Daisywheel 
DVA MULTIRAIL: +5V/5A, +12V, +25V, Ne aE sels 5 x 2% x 1%"90p | ye oe, maul oe| aor les 18.432M 150 5 
5V.12V. 1A 620p (65p P&P) ICL7660 245p TAASSO 50p | 5x 2% x2%"130p | i vy P| 70p} 70p185p 4} 20.0MHz 150 printer, Database package, 10 
NOVA: 2 12V JAAS 2 © 18V /3A: 2» 2ov | LM309K 135p TDAI412 150p | 6 x 4x 2” 120p | 0” Plug Socket ja.scantre 180 Discs, all manuals and cables. 
2AS; 2 ~ 25V /2A; 2 x 30V /1A5; 2 x SOV oe #00 ae en le g x 4 x 2 dete BEwne SIeOnNECTOR ness 24.930MHz 325 All you require is a mains power 
1A 955p (75p P&P) un a eee een EV ais seeeiecrs us OG Jumpar Lead Cable Assembly 26.69M 150 point to have it up and running. 
>.S. P&P charge to be added over and LM323K pe oa See cast 8 x 6 x 3") 210P. | 1g jong, Single end, Male 495p 27.648M 170 
bove our normal postal charge). EMSS? “T75p PANG: = SVto"- 28 py} 10 18" long, Single end, Female — §25p 27.145M_— 190 
LM723 30p 79HG -2.25V 10 24V 785p 36" long, Double Ended, M/M 1025p 38.66667M 175 O n ly ie £999 
4070 65 | RC4194  375p - 78S40 220p 36" long, Double Ended, F/F 1050p 48.0MHz 170 2 
4071 365 | RC4195 1160p 36" long, Double Ended, M/F__995p 100.0MHz 295 
CMOS | 4072 leer Eee TSOUATORS Snip 
mom | @|OPTO ELEC. Ses, OFT. | aPHENoL connectors | SPECTRUM 32K RAM 
4001 25 | a076 g5 | TRONICS nee ad eee 24 way IEEE plugs 465p + 460p 
4002 S| |e 70 ‘ 275) 24 way IEEE skt 485p — 480p UPGRADE KIT 
4006 70 LEDs with Clips TIL111/2/4 70 ORP61 85 ‘A 
4007 bah (eae 150 | +1209 Red 10 TILII7 az 2N5777— 45 36 way Centronics mae: 
4081 40 BPX25 195 plug p p 
4008 60 TIL211 Grn 14 4N33 Photo - ‘ ; 
4009 ag | 4082 25 | 4549 400 | 111212 Yel 14 Darlington 135 P21 295 vay Centronics skt 480p  450p Upg rade your 16K SPECTRUM 
moo $0 toes go fasce 180 | cn Seow or to 48K. Full fitting instructions 
4011 25 2” Green, Yellow or . 
yor 25 | 4089125 | 456538 | Amber 4 COMPUTER CORNER i‘ 
4093 40 | 4556 55 | 0.9" Bi col lied NLY: £20 
pos 35 | so94 70 |4557 250 veo : supplied. . 
4014 60 | ao95 95 | 4568 120 Red/Green 100p | HM EPSON RX80 F/T Printer . 
4015 60} 4996 100 | 4859 ~—Ss398 | Crean Yellow 118p | mM EPSON FX80 Printer ......... 
A016 40 0.2” Tri colour A 
toe 35 | 4097 290 | 4560 150 | Red/Green/Yellow 95 | M EPSON FX100 Printer ....... 
4018 go | 4098 80 | 4561 104 | Hi Brightness Red 59 | @ EPSON JX80 Colour Printer .... 
joe gp 4089, 110. 4562-350] Hi. Bri Green or B@ KAGA/TAXAN KP810 Printer... ACCESS Orders Access 
4ozo a0] 4100 BB Ae Jey | Yellow 68 | BE KAGA/TAXAN KP910 Printer... Just phone your 
4021 60 | i160 99 | asco 178 | flashing red 0.2" red $5} BROTHER HR15 Daisywheel................ sea orders through. 
ie a 4163 99 | 4572 45 aang Yellow nae 45 @ Cable for above printers to interface with BBC Micro . Sen LT We do the rest 
Ha ay | 4174 99| 4580 255 | Rectangle Stackable TEX EPROM ERASER — Erases upto 25 Eproms. Has a built-in] Tel: 0923 50234 
4025 25 | 4175 105 | 4581 125 | LEDs safety switch. ....... , 
wove 90] 4184105 | 458298 | Red, Green or Yell 18 | Il SPARE ‘UV’ lamp bulb a 
4027 45 | a409 880 | 4584 55 MUG LEDs a @ C12 Computer CASSETTES in Library cases ............. 35p 
ie a aal0 725 | 4585 55 Green or yellow 22 M@ 8%" & 9%" Fan Fold Paper (1000 Sheets)..... £7 (Carr. 150p) f E IA L O F FE R 
1030 35 | 4411 750 | 4597 330 | £0271 Infra Red 4g | (Securicor Carriage charge on printers is £7) 
4031 130 | 4412 805 | 4599185 | SFH1205 Detector 118 
4032 gs | 4415 = $90.) 40085 90 J T1132 Infra Red 52 
peed eo oe 
TIL38 50 : 
2038 1M | 4435 880} 0100215 FTL i00 5 5%" DISK DRIVES  ~—~—_—[{2764-250nS .... 2. ee. 
4440 999 | 40101 130 | gaRGRAPH. Red . ae 
4036 750 | aaso 350 | 40102 140 as for the BBE WMictes he see 


10 segments 275 


cay 1151 linge a seq agian ato -6264LP-150nS 
4490 450 | 40104120 


4039-250 | 4500 = 75} 40105 220 


(All Drives are supplied cased with 27\OS-250NS . ne. 695p 


4oa0 8 | 50140] 40108 “60 Seat ee Power Supply and Utilities Disc) 
4502 60 | 40107 §5 | TIL313 .3 CC 120 : : : 
pes 50 | 4503 40|40108 325 J tic321 5" Ca 140 | @ CS100 — TEC Single 100K, 40 track, Single sided ....... £115 
40833 | 4504100] 4010980} TiL322 5” Cc 140 | CS200 — Epson Single 200K, 40 track, Double sided .. ... £120 
aoas. 10) 9908580 Gata sap HE wo | a es x Missubieht Single 400K, 80T, Double sided 
track switchable 

four 60 (180285 [0162 198} DL707 3° CA 125. | ww OOO — Epson Twin 400K, 40 track, Double sided ...... BBC MICROCOMPUTER & 
408 SJ asi0 554017475 ENGecoees 30 | CD800S — Mitsubishi Twin 800K, 80T, 40/80 track switchable _ ACCESSORIES 
4050 35 Zon te 20181 220 2 eee ea ra H TWIN Disc Drive Case with Power Supply and Cables to ee BOO Mier Mccel Oe. x on £285 
feee a Y4518—«-150[ 40182 90] gs TRedCA 160 | ones own Drives 2. .eseeeeeeceeeeeeet sista teeetens a i aN el LN ee a 
2053) 60, aes He 40193 70 fcop , eae ie H All Single Drives with Power supply areisuppliediinia twinicase or Cumana & Mitsubishi) Diskettes., Praaee Banter 
4054 85 | a516 55 | 40194 701 tcD 6 Digits 625 later inclusion of a second drive. Pa \ f C bl 5 ’ oe 
4055 85 J acy 975 ]40195 78 M@ DFS Manual ..........-.-.2020e0e0s eee ALT (no. VAT) || bapeeeme tlc am coo eae ous tam Cercle ea esog 
4056 85 4518 50 | 40244 196 Recorder & Cassettes, Monitors, Connectors, (Ready 
poe £10 4519 35 [4020 196} er ae eee & ay pore, Pear 

40257 196 T T ablet rogrammer, Lightpen Kit, Joysticks, 
et 70 | ‘eo, 18] 40373 220 | Rectangular, nut fixing 5 Ya DISKE ES Sideways ROM Board, EPROM Eraser, Mastineosde 


4521 
500 
4061 4522 «125 | 40374 = 220 | Red. Amber, Green 30p ROM, The highly sophisticated Watford’s 16K BEEB 


(Lifetime Warranty) 


95 : 
foes «20 [452870 | 45105 586 | eet ype TILIS9. 2259 DFS, WORDWISE, BEEBCALC, Software (Eductional 
Hes Ae 4528 70 SLOTTED Optical Switch | my 10 3M Diskettes Single Sided Double density ............. £13 | Application & Games), BOOKs, etc, etc,. Please send 
4068 95 [4529145 similar to RS Comps | my 10 3M Diskettes Double sided Double Density ............ £24 | SAE for our descriptive leaflet. 

4069 25 at oe (Securicor Carriage on Drives £7) 


— 


new products 


Correction — Farnell Elec- 
tronic Components Ltd 


Some of our readers may be disappointed to 
learn that we have been asked by Farnell Elec- 
tronic Components to point out that their 
catalogue, announced in our June 1985 issue, 
is intended for our professional readers only. 


Great little printer 


Now available from STC Electronic Services is 
the Centronics GLP (Great Little Printer) 
Series dot matrix printer. Completely portable 
(3 kg), it measures just 333x191x70 mm, 
features a print speed of 50 c.p.s. (draft print- 
ing); near letter quality printing (12 c.p.s.); 
character pitch of 5, 8.5, 10, and 17 c.p.i.; 
horizontal tabulation; 48 _ international 
characters; high-resolution pin-addressable 
and IBM PC block graphics. 

The GLP offers a choice of enlarged, con- 
densed, emphasized, and double-strike print 
modes, as well as subscript, superscript, and 
underlining facilities. In addition, two copies 
besides the original may be obtained. 

To interface the printer with a wide range of 
commonly used PCs simply requires a con- 
necting cable to a Centronics parallel interface 
or a single unit incorporating the parallel inter- 
face plus the RS232. 

The GLP’s low cost, ease of operation, size 
and compatibility make it an ideal choice for 
the personal computer user. 
STC Electronic Service 
Edinburgh Way 

Harlow 

Essex CM20 2DE 
Telephone:(0279) 26811 


(3280/1) 


Miniature fluorescent lamps 


A new range of miniature fluorescent tubes 
has been introduced by Hero Electronics 
Limited. The sizes of the tubes range from 
65 mm to 212 mm; available colours are red, 
yellow, green, blue, white, ultra-violet, and 
black. Black light tubes have uses in forgery 
detection to verify the correct ink on 
passports, credit cards, and currency. 

The tubes can be run direct from the mains 
without choke starter or ballast, but with the 
appropriate dropping resistors. Life of the 
tubes is rated at 20 000 hours. 


Hero Electronics Limited 
Dunstable Street 
Ampthill 

Bedfordshire MK45 2/S 
Telephone: (0525) 405015 


Telex: 825906 (3297/3F) 


W000 Wy bana Wi 


DIY keyboards 


A do-it-yourself prototype keyboard kit that 
contains all the parts necessary to build a 
membrane switch/keyboard panel has been 
introduced by Swissinco. Available in 4, 12, 16, 
40, 80, and 102-key versions, the kit includes 
the basic switch unit, overlay, colour pad, 
edge panel, and connector. Optional transfer 
lettering is available to add numbers, letters, or 
function words, depending on the user’s appli- 
cation. 


Swissinco UK Limited 
Unit 2 

225 Hook Rise South 
Surbiton 

Surrey KT9 7LD 
Telephone: (01) 397 7041 


Telex: 928574 (3297/8) 


New rotary step switch 


A new range of versatile rotary miniature step 
switches, manufactured by Henapot of 
Switzerland, is now available from Stanler 
Components. 

The HS 24-12 range allows users to choose up 
to 12 switching positions and segments: all 
have a make or break switching option. 


HENAPOT 


8S 


Various output pin arrangements are available. 
Maximum switching voltage is 250 V AC or 
150 V DC, and the maximum switching cur- 
rent is 0.5 A AC or DC. 


Stanler Components Limited 
Business Centre 

Hay Lane 

Braintree 

Essex CM7 6ST 


Telephone: (0376) 40902 (3280/7F) 
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Hybrid and stepper motors 


Crouzet’s new range of hybrid and permanent 
stepper motors which includes twenty-one 
types plus controllers in the hybrid servo step- 
per motor range and five types plus controllers 
in the permanent magnet stepper motor 
range, offers significant advantages over many 
existing products. 

Also available is an extensive range of multi- 
function electronic timers providing nineteen 
different functions, all with heavy-duty relay 
outputs, and single-function S-range solid- 


state output timers with adjustable timing 
intervals from 60 milliseconds to 10 hours. 
Each S-range timer is designed to operate at 
any voltage between 10 and 264 V. 


Crouzet Limited 

108 Hawley Lane 
Farnborough 

Hants GU14 8BHY 
Telephone: (0252) 513211 


Telex: 858612 (3280/4F) 


Capacitive proximity 
sensors 


Following the recent introduction of inductive 
proximity sensors and photoelectric devices, 
Sigma has now added a new range of 
capacitive proximity sensors to its already 
extensive switch and sensor range. 

The new capacitive range contains both DC 
and AC models which will sense most 
materials including liquids. 

DC models are tubular with either plain all- 
plastic bodies, or threaded metal-cased 


bodies. The shielded models have a sensing 
range of 15 mm, unshielded ones 20 mm. Out- 
puts are p-n-p or n-p-n, normally open, with a 
maximum output current of 200 mA. 


A similar range of sensors is available for AC 
input. The shielded and unshielded models 
have sensing ranges of 15 mm and 20 mm 
respectively, while a flat disc model offers an 
extended sensing range of 70 mm. AC sensors 
have NC or NO output at 5...200 mA. 
Sigma Limited 

Spring Road 
Letchworth 

Herts SG6 4AJ 
Telephone: (04626) 3841 
Telex: 825535 


(3280/11F) 
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Make your own PCBs 


ALFAC have introduced a range of dry transfer 
products intended for use by professional 
designers of printed-circuit layouts as well as 
amateur hobbyists wishing to design and 
make their own PCBs. 

Modern manufacturing techniques used by 
ALFAC and individual blister packing of each 
product ensure that the new range is of the 
highest quality. Complete accuracy is 
guaranteed to within specified close 
tolerances, which are essential to enable the 
designer to achieve the results demanded by 
today’s high technology. 

The new ALFAC Electronic catalogue, which is 
fully illustrated with scale drawings to assist 
selection of individual products, is available 
from ALFAC's distributor in the U.K.: 


Pelltech Limited 

FREE POST 

Witney 

Oxon OX8 6BR 

Telephone: (0993) 72130/72014 


Telex: 83147 (3297/1) 


Desoldering tools 


The Oryx range of soldering equipment has 
been updated by the re-design of four 
desoldering tools, together with the addition 
of a special anti-static version of the Oryx 
SR3A desoldering pump. 


The re-designed tools, the SR Series, remove 
all unwanted solder from printed circuits and 
other soldered joints, and their unique design 
prevents molten solder from making contact 
with the actuator spring, a feature that pro- 
vides for virtually maintenance-free operation. 
The SR3A has been developed to cater for 
most electronics applications. It has a safety 
guard, and action is triggered by simple push- 
button operation. Nozzles are 16 mm long and 
measure 2 mm diameter at the tip. 


Greenwood Electronics Limited 
Portman Road 

Reading 

Berkshire RG3 1NE 


Telephone: (0734) 595844 (3297/5F) 


uP programmable mapping 
decoder 


A new low power ISO-CMOS programmable 
mapping decoder, the type MV74HCT515, 
designed for use in high speed memory and 
peripheral address decoding systems has been 
announced by Plessey. The device can also be 
used as a 9-bit pin programmable code 
detector. 

The MV74HCT515 decodes two binary inputs, 
Ao and Ai, to select one of four mutually 
exclusive, active low outputs (00 to 03), en- 
abled by a pin-programmable 9-input AND 
gate, E;...Eg. Inputs Eg and Eg are perma- 
nently active high, while E;...E7 may be pro- 
grammed active high or active low in any 
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MV74HCTS515 logic diagram 


combination by hard-wiring inputs P1, P2, and 
Pq. 

Plessey Semiconductors Limited 

Cheney Manor 

Swindon SN2 2QW 

Telephone: (0793) 36251 


Telex: 449637 (3280/10F) 


New concept in small 
power sources 


Although sealed NiCd batteries offer an econ- 
omic alternative to costly dry batteries, they 
have several shortcomings which often result 
in a premature fall-off in performance and early 
failure. Single NiCd cells have achieved 
500...2000 charge/discharge cycles in well- 
documented tests, but when they are con- 
nected together to form a battery, the pro- 
cesses of reverse-charging, overcharging, 
dendrite formation, and electrolytic leakage in 
individual cells within the battery limit its 
useful life. Failure of just one cell in a packaged 
battery like the PP9 means scrapping the 
whole battery. 

The use of a Verkon Type V9-a converter, 
operating from a single NiCd cell of size C, D, 
F, or super F, and providing a nominal 9 V DC 
output, obviates some of these shortcomings. 
It is intended as an alternative power source 
for dry batteries of the PP3, PP6, PP7, PP9, 
and their NiCd equivalent types, with perfor- 
mance benefits and cost savings. 


J Biles Engineering 

120 Castle Lane 

Solihull 

West Midlands B92 8RN 


Telephone: (05432) 22382 (3297/4) 


New photoresist 


The Type ERP50 photoresist, the latest in a 
comprehensive range of chemicals — includ- 
ing cleaning, lubricating, and coating products 
— manufactured by Electrolube, is capable of 
producing high-quality printed circuits with a 
resolution of less than 0.1 mm. 

For use with positive film makers, the ERP50 
can be safely applied by whirler, spray, or dip 
coating to thicknesses of 2...8 um. 
Electrolube can provide a complementary 
range of products for the rest of the pro- 
duction cycle for printed-circuit boards, such 


as etching chemicals, particularly ferric 
chloride, and protective lacquers for use 
thereafter. 


Electrolube’s range also includes a comprehen- 


sive selection of repair and servicing aids for 
electronic circuitry: silver conductive paints for 
repairing PCB tracks, and Freezer for uses 
such as the detection of overheating com- 
ponents and the protection of circuit parts dur- 
ing soldering. 


Flectrolube Limited 
Blakes Road 

Wargrave 

Berkshire RG10 BAW 
Telephone. (073 522) 3014 


Telex: 848797 (3297 /2F) 


Snaplox™ connectors 


Oxley has extended its unique Snaplox™ 
connector range to cater for line-to-line con- 
nections. These connectors use a unique ball- 
and-socket design that ensures positive con- 
tact, and were originally developed for use in 
new generation military electronics and com- 
munications equipment; they are now widely 
used throughout the industry for testing and 
prototyping applications where quick and con- 
sistent connections are required. 

The spherical design guarantees at least four 
points of contact and gives very low contact 
resistance and the minimum of electrical 
noise. The mated connection can move 
through a solid angle of 60°, beyond which it 
detaches itself without damage, but it has sub- 
stantial resistance against detachment from 
in-line forces. 


is compatible with PC 


The line socket 
mounted Snaplox™ connectors, and is 
available in a wide range of colours for circuit 
function identification. 


Oxley Developments Co Ltd 
Priory Park 

Ulverston 

Cumbria LA12 JOG 


Telephone: (0229) 52621 (3297/6F) 


readers’ 


services 


Printed-circuit boards, front panels, 
and software are obtainable from our 
London office. 

Software may also be ordered from 
Technomatic Limited. 


For all orders, please use the relevant 
order card provided opposite. Please 
allow 6/8 weeks for delivery. 


Prices in sterling include 15 per cent 
value added tax, and should be in- 
creased by 55p (UK only) or £ 1.10 
(other countries, except the USA) for 
postage and packing. 


Prices in dollars are exclusive of any 
taxes, and include postage & packing 
for surface mail. If airmail is required, 
please add $ 1.50. 


SUBSCRIPTION SERVICE 


Subscription rates for one year (11 issues: 
July/August is a double issue) are: 


United Kingdom £11.50 
USA/Canada surface mail $31.00 
airmail $57.00 

Other countries surface mail £13.50 
airmail £27.00 


TECHNICAL QUERIES. SERVICE 


Readers experiencing difficulties in the con- 
struction of projects published in e/ektor 
electronics within the last three years may 
write for advice to our London office. 
Please note that we can only answer letters 
that are accompanied by a stamped, self- 
addressed envelope or an International Rep- 
ly Coupon. Owing to possible delays in our 
contact with the relevant designer, it may, 
unfortunately, take 8 to 10 weeks before 
you receive our reply. 


BACK NUMBER SERVICE 


Only the back numbers listed below are currently 
available. 
Price are as follows: 
any one issue (except July/August) 
additional issues, each .............. 
July/August (Summer Circuits) 
Prices include postage and packing. For overseas 
orders requiring airmail postage add £ 1.50 per issue 
(£ 2.00 for July/August) 
1978: February; June. 
1979: October; November. 
1980: February; September; October; November; 
December. 


1981: February; April; May; September. 

1982: September; October; November. 

1983: January; February; April; May; July/August; 
September; October; November; December. 

1984: January; February; March; April; May; June; 
July/August; September; October; November; 
December. 

1985: January; February; March; April; May; June; 
July/August 


COPY SERVICE 


Photocopies of articles can only be supplied from out- 

of-print back issues of e/ektor electronics. State details of 
the article required, and the month of publication of the 
back issue containing the article together with your name 
and address on the relevant order card opposite. Cost of 
any one article is £ 1.50 (incl. p&p). Cost of additional 

articles (ordered at the same time) is £ 1.30 (incl. p&p). 
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BOOK SERVICE 


The following books are currently available: 
these may be ordered from certain elec- 
tronics retailers or bookshops, or direct 
from our London office. 


Digibook (with PCB) 
300 Circuits 
Formant (1) (incl. cassette) 
SC/MPuter (1) 
SC/MPuter (2) 
Junior Computer (1) ... 
Junior Computer (2) . 
Junior Computer (3) ... 
Junior Computer (4) 5 paar. 
TV Games Computer... csin cv acesestensesnene 
Resi & Transi (1) .... 
Resi & Transi (2) .... 
33 Electronic Games . 


Paperware 1 
Paperware 2 ... 
Paperware 3 ... 
Paperware 4 
Microprocessor Hardware... . 
VIA 6522 
Extended Preset Unit for the Polyphonic 

Synthesizer (photo copy) ............2...... £1.60 


Automate your model railway... £6.25 
Starting electronics Vol. 1........ £4.70 
Projects for your home workshop . £4.95 
Projects for cars and bicycles......00......00.5 £4.95 
Projects for amateur photographers ............ £4.95 


Projects for home and garden 
302 Circuits 
Infocards (in cassette) 
Elektor binder .... 


FRONT PANEL SERVICE 


No. £ $ 

precision power supply (E92) 82178-F 2.50 5.00 
Prelude (E94. . . E96) 83022-F* 4.40 8.75 
7-day timer/controller 83041-F* 13.10 26.25 
front panel including 

membrane switches 

Maestro 83051-F 4.90 9.75 
capacitance meter 84012-F 5.20 10.50 
real-time analyser 84024-F 7.80 15.50 
direct-coupled modem 84031-F 4.50 9.00 
pulse generator 84037-F* 4.60 9.25 


uP-controlled frequency meter 84097-F 10.50 21.00 
function generator 84111-F 5.00 10.00 
programmable timer 85047-F 14.90 22.25 


SOFTWARE SERVICE 


uP TV games on cassette No. £ $ 
15 programs: jackpot, 
reversie, amazone, 


code breaker, etc. 007* 5.50 11.00 
15 programs: invaders, 

fishing, maze adventure, 

memory, pontoon, nim, etc. 009 6.90 13.75 
15 programs: aliens, 

flipper, helicopter, pilot, 

basketball, hangman etc. 010° 6.90 13.75 
15 programs: snakes & lad- 

ders, snap, mazes, break-out, 

horse races, cosmic adven- 

ture, Omega landing etc. 011 6.90 13.75 
Software on EPROMS 

dark room computer 

1 x 2716 EPROM 514 8.40 16.75 
dark room computer ext. 

1 x 2716 EPROM 514-N 8.40 16.75 
DOS software 

1 x 2708 EPROM 515 5.30 10.50 
talking dice 

1 x 2716 EPROM 516 8.40 16.75 
ELEKTERMINAL + elekterminal 

1 x 2716 EPROM 517 8.40 16.75 
morse program for the Junior 

Computer 1 x 2716 EPROM 518 8.40 16.75 
telex program for the Junior 

Computer 1 x 2716 EPROM 519 8.40 16.75 
ASCII keysoft 

1 x 2716 EPROM 520 8.40 16.75 
character generator and 

video routines for DOS Junior 

Ax 2732: 

1 x 2716 EPROMS 521 18.90 37.75 
character generator and video 

routines for extended Junior 

1 x 2732 + 

2 x 2716 EPROMS 522 27.30 54.50 
character generator 

1 x 2732 EPROM 523 10.50 21.00 
quantisizer 

1 x 2716 EPROM 524 8.40 16.75 
universal terminal 

1 x 2732 EPROM 525 10.50 21.00 
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wind direction indicator 
1 x 2716 EPROM 
elabyrinth 

1 x 2716 EPROM 
EPROM copier 


1 x 2716 EPROM 528 8.40 16.75 
analytical video display 

1 x 82S23 EPROM 529 10.50 21.00 
typewriter interface 

2 x 2716 EPROM 530 16.80 33.50 
uP-controlled frequency meter 

1 x 2732 EPROM §31 10.50 21.00 
X-Y plotter 

1 x 2732 EPROM 532 10.50 21.00 
programmable timer 

1 x 2732 EPROM 535 10.50 21.00 
GHz pre-scaler 

1 x 2732 EPROM 536 10.50 21.00 


PRINTED CIRCUIT SERVICE 


The following list shows the printed cir- 
cuits pertaining to projects published 
within the last six months and which are 
currently available. 


MARCH 1985 No. £ $ 
versatile up/down counter 85019 6.25 3.15 
darkness-sensitive light switch 85021 5.25 2.80 
pH meter 85024 9.75 4.85 
KITT scanner 85025 8.00 3.95 
AXL amplifier 85027 14.25 7.10 
APRIL 1985 
real-time clock 84094 13.50 6,70 
first cuckoo in spring 85016 9.50 4.70 
X-Y plotter 85020 25.00 12.50 
light-powered radio 85042 6.00 3.00 
revolution counter 85043 12.25 6.10 
10 A power supply 85044 13.50 6.75 
MAY 1985 
programmable timer 85047-1 7.10 14.25 
85047-2 7.10 14.25 
glow plug modulator 85053 3.40 6.75 
automonitor 85054 4.40 8.75 
universal 1/O bus 85058 10.10 20.25 
digitizer 85063 4.10 8.25 
JUNE 1985 
tone burst generator 85057 2.90 5.75 
infra-red movement detector 85064 7.35 11.00 
RAM used as EPROM 85065 2.80 4.25 
autoservice timer 85072 8.90 13.25 
JULY/AUGUST 1985 
jumbo displays 85413-1 12.40 24.75 
85413-2 4.90 9°75. 
85413-3 3.70 7.50 
audio tester 85423 3.55 7.00 
hi-fi headphone amplifier 85431 3:35 6.75 
lead-acid battery charger 85446 2.75 5.50 
improved logic probe 85447 2.50 5.00 
light barrier 85449 4.35 8.75 
microphone pre-amplifier with 
mute switch — symm. 85450-1 3.05 6.00 
— asymm. 85450-2 2.95 5.75 
discomixer 85463 11.85 23.75 
6502 tracer 85466 2.85 5:75) 
sound-level-indicator 85470-1 4.05 8.00 
85470-2 6.55 13.00 
twin dimmer 85480 2575) 5.50 
model railway monitor panel 85493 3.70 7.50 
SEPTEMBER 1985 
RS232 interface 85073 3.95 6.00 
solid-state relay 85081 2.15 3.25 
intruder alarm 85089-1 8.25 12.50 
85089-2 2.45 3.75 
frequency standard 85092 4.00 6.00 


a 


* In limited supply only; their availability 
at the time your order is received 
cannot be guaranteed. 


subscription/order card 


Subscription to e/ektor electronics, commencing with the 125 
October issue, no. 126, to the December 1986 issue, no. 140 


TMU ies tgcaes Sane aah oS Macatee te Se cote de ce ele Setodest a beh £ 14.50 
| Overseas surface post ..............0 00.0 £ 17.10 US/Canada $ 39.50 
SAMMI ccascgons tetas tson aus Raed ask eohara a eaedorbey depend acetone £ 34.20 US/Canada $ 72.50 


Surname Initials 
Street/Ave. / Blvd. 
Town 
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Post Code/Zip/Area Code 
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| | 
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| 
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[} 300 Circuits 2... ccccisseeaecee ices ea nas £5.80 (301) CirGWits; wee atest Adak ea sercele es £6.80 
_| Formant (1) (incl. cassette)..... ...... £6.30 () Data Sheet Book..................... £8.40 
SC MPuter hess csdcakevennneekaxcas £5.80 () Paperware 1.................... 00a ee £2.10 
WV SCMMP Ur (Qs cs ni can cvaneeeewenedtan £5.80 C) Paperware 2.................... 000s £2.10 
_) Junior Computer (1)...............00. £6.90 Paperware 3.............. 0.00 cece £2.70 
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| _) Projects for your Home Workshop ..... £4.95 | Projects for Amateur Photographers .... £4.95 
(| Projects for Cars and Bicycles ......... £4.95 | Automate your Model Railway......... £6.25 | 
| | 
| Add 55p per book/binder/Infocards for postage & packing (U.K.) or £1.10 (outside U.K.) | 
| 
| A 
| PCB/Software Service 
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order (U.K.) or £1.10 (outside U.K.) 
BACK NUMBER SERVICE — See reverse side of this card 
Please send me the following back numbers: ............. 000 e cece e eee eeeeb re eeeeeeeee | 
COPY SERVICE — see ‘readers’ services’ in this issue 
| Copies: 1equited Oli ciiccniciy detat tie’ Aeneas 2 gegescane dela fore 4 atecefoons cnsichi? anlduny and GidemthoAeres bok queers athsime nbd is bir adens | 
| 
| For method of payment, please see overleaf. 
| | enclose my cheque/postal order for £ ....... 2. eee eee (payable to Glentop Publishers Ltd.) 


Please debit my Access Account with the amount of £ ..............00 cece eee ee . 
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| (Access orders must go to cardholder's address) 


Please complete your name and address here also as this will be used as a label to send your 
order. Please print clearly using block capitals. 


Name 


Address 


Post Code/Zip/Area Code 


subscription/order card 


HOW TO ORDER 


1. Please complete the details of your order in the specified section and enter your name 
and address TWICE in the spaces provided (the second entry will be used as a label to 
despatch your order). 


2. Cheques and postal orders should be crossed and made payable to Glentop Publishers 
Limited. 


3. Tear out the completed ORDER CARD, fold twice, enclose your remittance, seal open 
edges with tape, and mail. PLEASE DO NOT USE METAL STAPLES. (No stamp required 
if posted in the U.K. or Channel Islands.) 


Seeae Do not affix Postage Stamps if posted in 
will ts paid GT Britain, Channel Islands, N Ireland 
by licensee or the Isle of Man 


BUSINESS REPLY SERVICE 


Licence No BBT 34 


elektor electronics 

Glentop Publishers Limited 
Standfast House 

Bath Place 

High Street, Barnet 
LONDON EN5 1BR 


back numbers 


Only the back numbers listed below are currently available. 
Please state clearly which issues you require, write your address on the reverse side of this card, 
and send to us with payment. 


Prices are as follows: any one issue (except July/August) 
additional issues, each 
July/August (Summer Circuits) 
Prices include postage and packing. Overseas orders requiring airmail postage add £1.50 per issue 
(£2.00 for July/August). 
1978: E34, February; E38, June. 
1979: E54, October; E55, November. 
1980: E58, February; E65, September; E66, October: E67, November; E68, December. 
1981: E70, February; E72, April: E73, May; E77, September. 
1982: E89, September; E90, October; E91, November. 
1983: E93, January; E94, February; E96, April; E97, May; E99/100, July/August; 
E101, September; E102, October; E103, November; E104, December. 
1984: E105, January; E106, February; E107, March; E108, April; E109, May; E110, June; 
E111/E112, July/August; E113, September; E114, October; E115, November; 
E116, December. 
1985: E117, January; E118, February; E119, March; £120, April; E121, May; E122, June; 
E123/124, July/August. 
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PRINTED |CIRCUIT SERVICE 


The following list is complementary to 
the one on the opposite page and 
shows the printed circuits relating 
to projects which were published more than| 
six months ago. Those marked with an 
asterisk are in limited supply only and thei 
availability at the time your order is received 
cannot be guaranteed. 


OCTOBER 1978 No. £ $ 
VHF/UHF modulator 9967* 2.10 4.25 
DECEMBER 1978 
elekterminal 9966* 9.90 19.75 
SEPTEMBER 1979 
parametric equalizer 
tone control section 9897-2* 2.20 4.50 
NOVEMBER 1979 
busboard 80024 7.70 15.50 
MAY 1980 
Junior computer 
main board 80089-1* 16.60 33.25 
supply board 80089-3* 4.00 8.00 
FEBRUARY 1981 
voiced/unvoiced detector 
detector board 81027-1* 3.60 7:25 
switch board 81027-2* 4.30 8.50 
JUNE 1981 
Junior Computer 
-12 V supply 81033-2* 1.90 3.75 
adaptor board 81033-3* 1.70 3.50 
SEPTEMBER 1981 
disco light controller 81155* 4.20 8.50 
DFM + DVM 81156* 5.60 11.25 
revolution counter 81171* 6.40 12.50 
NOVEMBER 1981 
power supply 9968-5A 1.90 3.75 
high boost 82029* 2.50 5.00 
DECEMBER 1981 
70 cm transverter (Oct.) 80133 16.50 33.00 
VHF/UHF converter board 9864 2.30 4.50 
flashing light 82038°* 2:10 4.25 
JANUARY 1982 
electronic chimes 82046* 2.10 4.25 
FEBRUARY 1982 
universal NiCad charger 82070 2.80 5.50 
APRIL 1982 
dynamic RAM card 82017 10.00 20.00 
100 W amplifier 82089-1* 3.40 6.75 
mini EPROM card 82093* 2.20 4.50 
MAY 1982 
6502 housekeeper 
main board 81170-1* 5.40 10.75 
display board 81170-2* 4.00 8.00 
Z80-A CPU card 82105 9.30 18.50 
JUNE 1982 
car alarm 82091* 3.00 6.00 
electronic fluorescent light 
starter 82138* 1.80 3.50 
SUMMER CIRCUITS 1982 
light-sensitive switch 82528* 2.10 4.25 
5 V power supply 82570 2.90 5.75 
SEPTEMBER 1982 
darkroom computer part | 
keyboard 82141-1 4.90 9.75 
keyboard interface 82141-2* 2.70 5.50 
display 82141-3 3.00 6.00 
three phase tester 82577 3.50 7.00 
OCTOBER 1982 
darkroom computer part II 
light meter 82142-1 2.30 4.50 
temperature meter 82142-2 2.10 4.25 
process timer 82142-3 2.70 5.50 
wave shifter for SSB: 
low frequency converter 82161-1 2.70 5.50 
high frequency converter 82161-2 3.00 6.00 
NOVEMBER 1982 
model train lighting 82157 5.40 10.75 


readers’ services 


DECEMBER 1982 
precision power supply 
triopodus electrus diclopus 
crescendo 


JANUARY 1983 
3 A computer 
power supply 
milli-ohmmeter 
crescendo d.c. protection 
and countdown 


FEBRUARY 1983 
Prelude 
headphone amplifier 
power supply 
connection board 
main beam dimmer 


MARCH 1983 
64 k memory card 
Prelude 

bus board 

line amplifier 
audio trafic lights 
digital luxmeter 


APRIL 1983 
programmable darkroom 
timer 
Prelude 
MC prepreamplifier 
MM preamplifier 
Interlude remote control 
preamp 
tone control 
7-day timer/controller 


MAY 1983 
Maestro 

Watt meter 
morse converter 
ASCII keyboard 


JUNE 1983 
RTTY decoder 
Maestro (part 2) 
energy meter 
spectrum display 
filter board 
control board 
display board 


JULY/AUGUST 1983 
Cresthermometer 
flashing running light 
yProcessor aid 
microphone amplifier 
simple D/A converter 
Prelude buffer 
heat sink temperature 
indicator 


SEPTEMBER 1983 

alarm extension 
transmitter board 
receiver board 

VDU card 

personal FM 


OCTOBER 1983 
basicode interface for the 
Junior Computer 
cosmetics for FSK signals 
simple anemometer 
memory board 
measuring board 


NOVEMBER 1983 
bus board 
electronic metronome 


CPU card 


speed controller for model 
railway 


DECEMBER 1983 

64-way bus extender board 
video distribution amplifier 
disco phaser 


symmetrical power supply 
frost warner 


JANUARY 1984 
audio embellisher 


digital cassette recorder 
wind direction indicator 
how accurate is your watch 


FEBRUARY 1984 

video sync box 

programmable disco light 
display 


83022-7° 
83022-8* 
83022-9° 
83028 


83014 


83022-1* 
83022-6* 


83022-10* 


83037 


82048 


83022-2* 
83022-3° 


83022-4* 
83022-5* 
83041 


83051-1 
83052° 
83054 
83058 


83044° 
83051-2 
83067 


83071-1 
83071-2 
83071-3 


83410 
83503 
83515 
83552° 
83558 
83562° 


83563 


83069-1 
83069-2 
83082 
83087 


83101-2 
83106 


83103-1* 
83103-2* 


80024 
83107-1* 
83107-2* 
83108-1 
83108-2 


83110 


83102 
83113 
83120-1° 
83120-2°* 
83121 
83123 


83133-1 
83133-2* 
83133-3 
83134 
84001 
84005-1 
84005-2 


83124 


84007-1 
84007-2 


5.40 
4.90 
7.80 
2.00 


7.80 


15.20 
6.30 
2.80 
2.70 


2.70 
3.80 
3.30 


21.60 


3.50 


16.60 


3.60 


3.50 
3.40 
13.40 
3.00 


rev counter for diesels 
capacitance meter 


video combiner 


MARCH 1984 
triac control board 
Elabyrinth 


real-time analyser 


UHF video modulator 


APRIL 1984 

intelligent 
EPROM eraser 

real-time analyser 


variable a.c. 
power supply 
pulse generator 


MAY 1984 

real-time analyser 

video display 

mini crescendo 
switching power supply 


JUNE 1984 

portable distress signal 

ZX extensions 

daisywheel typewriter printer 
interface 

echo sounder 


FM wireless microphone 
transmitter 
receiver 


JULY/AUGUST 1984 

microcomputer power supply 
protection 

economical motor drive 

fridge alarm 

VHF/AM air-band converter 
RS 232 analyser 

musical doorbell 

frequency meter 

uP power supply 


SEPTEMBER 1984 
electronic cross-over 
filter 

SCART adapter 
lamp saver 


digital tachometer 


flash counter 
direct-coupled modem 
design 

ZX81 pulse cleaner 
RS232 centronix adapter 
video inverter 


OCTOBER 1984 
direct-coupled modem 
design 

ZX81 pulse cleaner 
RS232 centronix adapter 
video inverter 

dynamic pre-amplifier 


NOVEMBER 1984 
burglar alarm 
valve amplifier 
autodim 

telephase 

TV as monitor 
mini printer 


DECEMBER 1984 
time switch 

function generator 
give your soldering tip 
a longer life 
computer-controlled 
slide fader 


slot-car controller 


JANUARY 1985 
rumble detector 
portable guitar amplifier 
30 watt output stage 
VHF/UHF modulator 


84009 
84012-1 
84012-2 
84018 


84019 
84023-1 
84023-2 
84024-1 
84024-2 
84029 


84017 
84024-3 
84024-4 


84035 


84037-1* 
84037-2° 


84024-5 
84024-6 
84041 
84049 


84031 
84075 
84078 
84084 
84089 


84088 
84095 
84096 
84100 
84101 
84106 


84107 
84111 


84112 


84115-1 
84115-2 
84130 


84109 
84128 
85001 
85002 


Commodore cassette interface 85010 


uP-controlled frequency meter 
main board 
display board 
crystal oscillator 


FEBRUARY 1985 

RLC meter 

input stage for the 
frequency counter 
EPROM switchboard 
symmetrical microphone 
amplifier 


85013 
85014 
85015 
84102 


85006 
85007 


85009 


AAWWWNNN 


ONnDERNADA 
AGAaaagan 


11.30 
6.95 
3.90 


3:15 
5.60 
3:50 
2.50 
2.90 


WSS 
4.70 
2.40 
7.18 


4.65 
3.45 


2.85 
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advertisement 


Recent books from elekfor electronics 


These books may be ordered on the prepaid 


order card between pages 10 & II. 


The e/ectronics step by step series of books 
aims at introducing the reader to practical 
electronics quickly, simply, and clearly. The 
concise introductory section gives details on 
tools, components, soldering, and testing — 
always with the aim of giving the reader as 
much practical information as possible and as 
little theory as necessary. 
The major portion of the books is dedicated to 
a number of projects, each contained in a 
separate chapter. The projects are described in 
detail in clear, easy to understand language so 
that they can be constructed by anyone. All cir- 
cuits have been built and tested in our own lab- 
oratories. 
Each project is described with the aid of 
circuit diagrams, drawings of completed 
prototype (vero or similar) boards, and 
component lists; 
BH step-by-step construction of the circuit; 
@ functional test after each stage in the 
construction; 


B check lists for fault finding and final tests. 
a es 


PROJECTS FOR YOUR HOME 
WORKSHOP 


describes how to make stabilized power sup- 
plies, a multitude of test equipment, and a 
soldering iron thermostat. 


ISBN 0 905705 19 X Price £4.95/$10.00 


PROJECTS FOR AMATEUR 
PHOTOGRAPHERS 


describes how to build a battery tester, light 
meter, process timer, electronic flash, dark- 
room thermostat, slave flash unit, exposure 
timer. 


ISBN 0 905705 21 1 Price £4.95/$10.00 


vee 


G 


Sy OD 


PROJECTS FOR HOME AND 
GARDEN 


shows how to make a baby alarm, draught 
detector, lux meter, medicine cupboard 
safeguard, temperature alarm, telephone ampli- 
fier, house plant protector, universal alarm in- 
stallation. 


ISBN 0 905705 22 X Price £4.95/$10.00 
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PROJECTS FOR CARS AND 
BICYCLES 


shows how to make a fuel economy indicator, 
choke alarm, frost warner, automatic bicycle 
lights, exhaust gas tester, rear lights monitor, 
anti-theft alarm. 


ISBN 0 905705 20 3 Price£4.95/$10.00 


STARTING ELECTRONICS, 
VOL. 1 


In today’s technological society most of us use 
electronic equipment at some time. Radio and 
television, hi-fi and tape recorders, digital 
clocks and watches, electronic controllers for 
washing machines and central heating systems, 
electronic ignition systems for cars, and 
calculators and computers are just a few of the 
examples of how electronics affects our lives. 


Starting electronics is written for those who 
want to gain an understanding of the principles 
underlying such equipment. However, the book 
is not crammed full of dry theory, but aims to 
demonstrate the practical aspects of elec- 
tronics through numerous experimental circuits 
that can be built easily and quickly. 

Volume | assumes no previous knowledge of 
electronics: the reader is taken step by step into 
the wide and wonderful world of electronics 
and on the journey he is acquainted with a 
number of basic circuits. These circuits will 
always be around because they are so basic and 
may, therefore, be found in most electronic 
equipment. 


ISBN 0 905705 23 8 Price £4.70/$9.50 


AUTOMATE YOUR MODEL 
RAILWAY 


Sooner or later most railway modellers are con- 
fronted with the problem that their model 
railway has become so extensive that it can no 
longer be controlled with two hands. The 
solution to this problem is automation, partially 
or completely. And nowadays that means using 
electronics! This book will guide the reader step 
by step through the intricacies of electronic 
controls. First, it deals with a power controller, 
then with the control of turnouts, next with a 
block protection system, and finally you are 
shown how to control your entire model railway 
with a computer. By building all the necessary 
elements yourself, costs can be kept at a 
reasonable level. Each stage of construction is 
complete within itself so that you can stop at 
the level of automation reached in that stage. 
ISBN 0 905705 18 1 Price £6.25/$12.50 
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QUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a 
FRACTION OF OUR STOCK, which is constantly being updated. Prices quoted 
are for "‘one-offs’’-quantity discounts by negotiation. Official orders from Schools, 
Colleges Govt. Dept etc welcomed. WE SPECIALISE IN CREDIT CARD PHONE 
ORDERS. A quick call will check stock position and current prices. Add 60p p&p 


+15% VAT to all orders. All in-stock items despatched same day unless notified. 40 Cee ORDWAY 
TOCHANGE ~~ ae | ee I< IM 01-452 0161/01- 450 0995 Tix:914977 


1 99, : : f expose to UV 
RESISTORS Fa 2 -91P 1 LM304H .09p | Single sided 
ARBON FI . LM307N 100 x 160 2.25p 
ro HIGH STAB ,DB3, | LM308N 100 x 220 2.65p 
LOW NOISE ; LM309K | 203x114. 2.55. 
— 109 } Sag LM3I0N 3. 233 x 220 5.75p 
TO 10 MQ 4 Broads ZENER’S. TAY i pou sded 
% EoA LM317K E x -35p 
ae a ‘ 4 BF245A e24 WIRE Fn 77» | 100% 200 2:95p 
1W E12 ; BF245B ee LM317HVK j 203x114 3.05p 
2W E12 : pee eas; 10.80p “a9p | 233 x 220 6.45p 
METACEICM : BF2468 1 3W 3V3 10 49p | ULN2001 1. Developer for 
ULTRASTABLE ri BF256A 82V 14p 1.39p | ULN2002 above (do not 
o.aw extra | ErECIES ; BF25 2.5W 7V5 to ULN20031.15p | use Sodium 
LOW NOISE LYTICS Bosna ULN2004 Hydroxide) 
102 to 1 MQ Mainly , Gd Eee LM337K 6.58p | UPC575C2 1.19p | 500m! 3.19 


1% E24 3p] Panasonic M3377 UPC1156H 1.75p 
LOW OHMIC. | AXIALS (Wires ( P | F258 3 please ask 


° LM339N pupcii81 1.379] Yop 
GLAZE 0.5w | _ each end) : : Bees LM3agNn upcie2 1371 Coralogue 
0.222 to i 5 eae (PIV shown J LM349N 1. 1.97p 
8.2Q 8 BFA59 i brackets) J LM350K i ; eee 
E24 Lo ; ; 2 E F amp type |'LM360N -95p 
WIRE WOUND i Hie LM36IN 3. 3.95p| PRICES PER 
ON CERAMIC Bene: LM380N141.19p | XR22074.00p 
E12 SERIES pecare ot LM3B0N8 1.39p] ZN409 —1.49p 
210 3W 0.222 Bessa LM381AN 1.75p] ZN414 84p 
to 3302 29p Beoey 2amp type | imagan 1.93] ZN1034—1.99p 
4 to 7W 0.472 BETES Sausre LM383T 
will ole LM384N 
FX: 
BE ZT XS rive FORMERS 
eee . LM387N pales 
5 LM388N lusive 
03 BFY51 Pp 
SNae08 Barve LM391N601.55p sehraey 
PRESETS aNso08 1 6p { BEYS2 [MBO1NEOr 7eof All with 240V 
0 5 "50 | 2N3906 aber Bsval with hole | LM396K 2234p} Primaries 
ROTARY ROIS nace 4° | 8sx20 PWO1(100) 95p | LM723CH 1.25p 
Re NOISE 2 85x21 PW02(200) 98p] LM723CN  69p 
‘ore ; a0 Z PE aut04 LM725CN 5.93p 
: zNaen i ation .30p | LM741CH 1.05p 
pO ME ; ‘ ‘ BUIO8 LM741CN  28p 
4k7 102M LOG 2N4402 BU109 Soe UMTSICNIS 
tO, fe SNaaay BU126 25 amp type 1.20p 
As above 2N4871 7 8U204 Metal clad 1 1m747CN  57p 
OP Mains 4 i E BU205 weenie LM748CN _ 62p 
Suienh | 29p i i 2N5298 590 | 8U206 KO1(100) 2.62p | CM1035N 5.36p 


152 Hy K021200) 2.75p |tmig39n 3.60 
As above stereo ‘ 2N5401 8U208 1. K04(400) 3.25 | tMrasan aap 


er BU226 
1.30p = 2N5415 1 Pte KO6(600) 4.10p 
PRE SETS 19 — Positive — 3 Sep] BUs26S eywea asa | EMIAPEN'1.67p 
PIHER 100mA TO92 4 400W  3.68p | L186 5.58p 
(DUSTPROOF) : 78L05 LM1889  2.99p 
£3 100 2 to 78106 : L2902. 1.22p 
10 MQ 78.08 ‘ Menvwelrd & | (M2907N 266p] Please as: 
Mini Vert 12p .05 | 78.09 : 2 Me LM2907N82.66p] for free 


devices in 
Mini Horiz 12p 78L12 LM2917N 2.66p catalogue 
Standard Vert 5; 7815 BCE 42p | £43 : Stock, ine var | 1 19917N82 66p 


14p 78L18 p nt J . shapes & sizes M3301 
Standard Horiz 781.24 ca 38p SF LEDS. | C3524 


14p : 1 Amp T0220 


PSS SOONNNN——|] 
ROECECECTATATNETNTS) 


Saoee AAaaR NNN 
*RRFRR SSSSS SBSB 


TRACKS, 


; LM3900 : : 
CERMET 20 : 7805T Sp 16; G = Green LW (mms) 


= LM3911 2. A 4 
TURN f Pecen ae Y = Yellow | tM 50 - 100mm 49p 


“ i 75 + 1001 69 
PRECISION 7808T 85p 5 lions targe diffused | ya915 100 «100mm. 
PRESETS : 78127 Sp 5 Mateos uMma2so 79p 
4" E3 SERIES : 2578157 — 55p 4 ; 


LM13600 1.64] 150 . 100, 
7818T 85p MJ2500 (400V 6A) LM13700 1.64p] > t28p 


5: MJ2501 5 
78247 = 55p MR756 ; MC1466L.11.90p] 169. 
1% Amp TO3 MJ2955 (600V 6A) Small diffused 160 - 100mm SOLDER 


MJ3000 2: R3C 10p| 135p 
Fae ag) - 100 SOLDER 
7808K 2.73p Pleo 0A200 G3D 16} ici4a9 200 - 100mm 


159 ANTEX 
7812K —-2.33p ‘ Paes leet v0) ‘6Py mica340 500 100mm | SOLDERING 
7815K —-2.33p Ing14 Micro 0.1 MC3357 389p IRONS 


MJE350 
eae ee an 21m} Mic34a6 v 4225p f C250 (15W) 
— Negative — MJE2955_ 2.52p } yn qo02 4pq GIM 23p) mc3a7 'Q Board p 


CERAMIC f | ees MJE2955T 92p | sao04 YIM bat ieee Track cutter soso ase 
pow’ i 79.05 48p : Mueaoser ap | 18007 Large clear « mca024 Pin inserter238p 650p 
DISC (PLATE) | RADIALS ’ i MJE305ST 89p Tinaias RSC mcao4a on sedi € Wontstand 210p 
€12 MICRO (Wires one MBSA0S 1N5401 GSC ME10 Bes eeail  clamants 
MINI end) ; ene 15404 YSC NE529 100 pins d’sided | (state iron) 275p 
TYPICALLY v ; 11N5408 Super bright | NES31N 65 C250 Bits 
+ 5% 36 : ; MESAIS 17A 200V high efficiency | NES43N 2.75P| Veroloc 498m | No.2 temall) 
IpF to 4n?__ 6p 10 : . MESANa 7A 800V 158] Large (100 J NESaaN 231p[ yore, PP ENO 110p 
POLYCARB 5% 16 : : MPSA20 70A 400V 230pf+ times brighter) | NESS Bae eeesit a LiNeaiarge) 
SIEMENS 10 f : MpsAa 70A_1.2KV 295p] RSU NE556 Wie ates | We ean OD 
7.5 mm 16 : ; Gsu NESSB 
MINIBLOC 10 : MPSAS5 yeu soc Nee Spare spool Bip | No.6 tmicro) 
250 V 16 : eae Rectangular | NES65 ipa fe X$250 Bits 
InF to 68 8p 10 $3521.19 MESAS2 Stackable | NE566 Se pcg. LiNG.S0:lsmall 
10nF to 47nF 9p 16 : oe LEDS NES67 ee ete: 0p 
56nF to 10 . 38¢710 1 MPSLO1 R5R 21p | NEs70 catalogue 


t 
100nF 12p 10 E 3sce28 MPSLS51 THYRISTORS | G5R 23p | NES71N eeu iy 
160nE 15p : 58930 5p | 8D242A z 4.8 & 12 Amps] Y5R 25p | NESS32AN FERRIC MULTICORE 

: ‘49p fj 2SC 1061 8D242C ; Texas T0220 LIN ICs CHLORIDE SOLDER 
100n, : 79115 49p fj 2SC1096 BD243A P i NE5534A, Quick Size 10, 
150n 2SC1213 BD243C AY15050 — 99p FRC4194 dissolving. 22swg 390p 
180n, 1 Amp T0220 ff 55c1306 BD244A 2 AY38910 3.99p }RC4195 Enough to Size 12, 
2$C1307 BD244C AY38912 4.95p |RC4558 make over 9 
270n c j i -35PH 95¢1318 BD245A Mieear tices plete dlitrel 7p, MPLUGS & 
330n ; ‘ : : 28C1909 80245C e 300 B SN76477 ETCH RESIST [aS 
390n i : ' : 281945 8D246A SN76003 3. TRANSFERS OCKETS 
470n, : : . : 2SC1947 8D246C SN76013 1 Thin lines D‘Connectors 
680n c : 2SC1969 8D410 SN76023 2 Thick lines 25 Way 
uF (10mm) 37p 4 1% Amp TO3 }2s5c 1970 8D419 SN76033 3 Thin bends Solder 
2.2uF (15mm) E “99 | 7905K —-.2.59p 8D440 TA7204 4 Thick bends | Male 1.60p 
75p 7908K 2.70p BD441 i TA7205 5 DIL pads Female 2.09p 
POLYESTER é ZB0ACPU 2.95] 7912K 2.59p q BD442 5 TA7222 6 Transistor PCB 
250V RADIAL 5] 2s08cpu 7.95] 7915K —_2.59p BD529 1. TA7227— 2. pads Wire-Wrap 
10n to 100n 8p 7918K —_2.95p i 80530 TBASOO 7 Dots & holes | Male 1.60p 
150n , : 7924K —2.95p : BD535 TBASIO 3. 8.0 1" edge Female  2.09p 
220n E BDS536 : TBAS20 connectors Covers 1.00p 
330n PLUGS & if BD537 Le TBA530 9 Mixture Phono plugs 
470n R MEMORIES SOCKETS 80538 . TBAS40 3.25p | Any sheet of Bik. Red. Grn 
680n } } ‘0’ Connectors é ICL7106 7.51p}TBASSO 3.25p | above 39p | Wi or Yell 15p 
luk i} 2114 “ 25 way f 3 1CL7107 TBAS6OC 2.99p Line Skts 15p 
15 ye 2532-300N 3. Solder TIPAIA TBAS70_ 2.75p] GRADE ONE J Cho. Skint 16p 
2.2uF : ep | 2532-400N Male 110p TIPAIC 40p | TDA1002 4.35p | GLASS PCB Tovar skt 30p 
2564 Female 175p TIPA2A TDA1003 4.35p SINGLE- Quad Skt 40p 
2708 ; TDAIOI0A 1.950] SIDED Scart plug 1.30p 
TANT BEADS 2716 CENTRONICS 89h ]TOA1011 2.60pf 178* 240mm Tsar ski. 58D 
1/35V—«14p Hi 2732 351 36W ; TDA1022 3.750] 4, -85p 
"2/35V 4p 4 2764-250 4.95} 1D¢ plug 495p 37h TDAI024 1.12p] 420% 185mm edaeSToe ea 
33/35V Mp 7128-250, 8.141] 0c Socker495p noes, ee el ase 
14p ; <2] Solder plug375p 10220 Case ; Pp 3.75p 
DALO ETCH 
KETS 2 ; j RESIST PEN 
eae ‘ 2 i oq eee SWITCHES 
1.29 
PHOTO. | TOGGLE 
. SENSITIVE (MIN) 
MISC LOGIC : PCB ele oe 
‘ 09p|TEAI002 3.95p] _ Ist Class ROR aoe 
15/16V 146818 4.50 § 2 i TLOG1 62p$ Epoxy Glass oBDInGIore P 
15/35V ADC0804 5.85 i TLO62 99p for better reco) 
22/6.3V .25 | ADCO816 9 i LM10CH 6.99p} TLO64 1.25p] results than Pt ony 3 ots 
22/16V 20.80 9 f LM11CH 10.95p 9 TL071 39p spraying 9p 
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electronics scene 


With more than 850 000 visitors from 120 countries, the 1985 Hannover Fair chalked 
up an absolute record in its 38-year history. For eight days, more than 7100 firms 
from 44 countries displayed highly innovative products and technologies. The 
world’s largest industrial fair once more proved to be an effective marketing instru- 
ment capable of providing a strong business stimulus. The Hannover Fair has 


always served as a reliable economic indicator — and in 1985 there were clear signs 


of a positive trend in the entire economy. 


Marconi hybrids for MoD 


The Secure Systems Division of Mar- 
coni, Portsmouth, has been awarded 
a £2 million contract by the Ministry 
of Defence for the supply of a high- 
technology hybrid device for use 
within a range of modern communi- 
cations equipment. The supply con- 
tract is the direct result of successful 
completion of the associated 
development contract. 

The hybrid device is based on the 
use of silicon-on-sapphire — SOS — 
large scale integrated circuits — 
LSls. This SOS LSI technology, 
originally developed for use within 
the SCIMITAR family of frequency- 
hopping secure combat net radios, 
has proved very successful in reduc- 
ing the size, cost, and power con- 
sumption of the radios, and at the 
same time increasing greatly their 
capability and performance. 


Maritime satellite 
communications to grow 


The next ten years will see a big 
increase in the number of users of 
maritime satellite communications, 
according to the London-based Inter- 
national Maritime Satellite Organiz- 
ation (INMARSAT). 

A threefold increase in the number 
of ships equipped with satcoms ter- 
minals is forecast for the next five 
years, and the number of terminals 
operational on board ships and off- 
shore structures — currently about 
3500 — is predicted to rise to 11 000 
by 1990. 

None of INMARSAT’s forecasts 
includes the effect of the IMOS’‘s 
Future Global Maritime Distress and 
Safety System carriage markets. 
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Under the proposals for these rules, 
ships will either have to carry high- 
frequency digital radio equipment or 
a satellite communications terminal. 
Estimates suggest that up to 45 000 
ships will need a new radio instal- 
lation by the time FGMDSS is oper- 
ational at the end of the 1980s, and, 
although there will be a choice in 
carriage requirements, INMARSAT 
hopes that most shipowners can be 
persuaded to fit satcoms equipment. 
(LPS) 


A television graphics designer uses the 
Quantel Paintbox system to produce 
symbols for the BBC’s weather 
forecasts. The equipment is installed in 
the BBC’s computer graphics workshop 


in London. (LPS) 


Apple in China 


A recent agreement allows Apple 
Computer to sell personal computers 
and peripheral products to China 
through ACI Kaihin Limited, a 
company closely aligned with the 
Chinese government. Apple expects 
to begin shipment of its computer 
products this autumn. 


Under the agreement, ACI Kaihin 
also becomes a certified software 
developer — a move designed to 
spur the development of Chinese 
applications software and the 
localization of existing software. 

The agreement coincides with 
China’s recent outline of a four-part 
high-technology strategy for the 
country’s modernization. The 
strategy covers integrated circuit 
development, the use of main frame, 
mini, and micro computers, increased 
communication, and software 
development. 


New aerial quadruples 
capacity 

British Telecom International's latest 
satellite dish aerial at Goonhilly 
Downs earth station in Cornwall is 
one of the first in the world able to 
operate in four frequency bands. 
The new dish, known as Goonhilly 6, 
is thirty-two metres in diameter and 
becomes fully operational later this 
year. It operates with British- 
designed radio transmission and 
reception equipment unmatched by 
similar systems currently in use 
around the world. 

Goonhilly 6 is specially designed to 
work with a new transmission 
technology known as time division 
multiple access (TDMA) and digital 
speech interpolation (DSI). With 
TDMA, information is sent in 
separate bursts and each burst is 
allocated its own time slot on one 
frequency. With traditional methods, 
calls are separated from each other 
by using different frequencies. 

DSI exploits the fact that, on 
average, during a telephone conver- 
sation each person is silent for about 
two thirds of the time. DSI uses a 
channel only when someone is 
actually speaking. At other times, 
the channel is free to carry bursts 
from other conversations. 

Like other aerials at the earth 
station, Goonhilly 6 will handle 
ordinary telephone calls, telex, com- 
puter data, document facsimile trans- 
missions, and television signals, as 
well as new, specialist services such 
as video conferencing. It will work to 
an Intelsat satellite over the Atlantic. 
TDMA allows a number of dish 
aerials to send signals simultaneously 
to the same satellite. These signals 
need not be from aerials at the same 
location. For example, they could be 
sent from Goonhilly 6, and from an 
aerial at BTI’s other satellite earth 
station at Madley in Hereford and 
Worcester. 

British Telecom customers will 
benefit from improved international 
telecommunications capacity, plus 
better quality of transmission. Inter- 
national direct dialling from the UK is 
growing at around fifteen per cent a 
year. Last year nearly 400 million IDD 
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calls were made to and from the UK, 
and in the same period UK-originated 
direct dial international telex 
transmissions exceeded 190 million. 
(LPS) 


British Telecom International SatStream 
small-dish earth terminals will soon 
become a familiar sight on the rooftops 
of offices housing large and multi- 
national companies. The system can 
transmit computer data, facsimile, elec- 
tronic teleprinting, audio and video con- 
ferencing signals, as well as ordinary 
telephone speech. (LPS) 


Simulator for Holland's 
Schreiner 


Rediffusion Simulation of Crawley, 
West Sussex, is to supply an 
advanced technology flight simulator 
for the Fokker F-27 aircraft to the 
Dutch Schreiner Aviation Group 
under a £5 million contract. 

The simulator will be installed at 
Europe's F-27 training facility at 
Beek, Limburg, in the southern 
Netherlands, and will be operational 
by early 1987. It will be used to sup- 
plement existing training programmes 
and will mean that Schreiner will be 
able to offer F-27 operators complete 
training packages. 

Technically, the simulator incor- 
porates state-of-the-art technology in 
all aspects of its design and 
manufacture, and includes a fully 
hydrostatic six-degrees-of-freedom 
motion system, microprocessor 
based control feel, and a MAGGS 
graphics based instructor station. 
The host computer, a Gould Concept 
32, will process a software pro- 
gramme developed by Rediffusion to 
represent the precise flight 
characteristics of the F-27 based on 
data provided by the aircraft manu- 
facturer. (LPS) 


Claudivs aid speech- 
impaired 

Beattie Brooks lost her voice two 
years ago after a throat operation, 
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but now a new machine is helping 
her to ‘'talk’’ on the phone. 

At the touch of a button, the new 
Claudivs Converse enables disabled 
people to select words and phrases 
which are transmitted by the built-in 
voice of the equipment developed by 
British Telecom. 

Beattie, who lives in Littlehampton, 
Sussex, is one of the first people in 
the country to use Claudivs Con- 
verse; Claudivs stands for Calling 
Line Announcements Using Digitally 
Integrated Voice Synthesis. 

The unit, named after the Roman 
emperor who had a speech defect, 
can either be connected to a 
telephone line or used on its own to 
broadcast words, sentences, or 
messages through its loudspeaker. 

It offers a combination of words giv- 
ing access to a total of 64 possible 
phrases. In addition, there are four 
red emergency buttons to enable the 
user quickly to telephone the fire, 
police or ambulance services, auto- 
matically giving the caller’s home 
address. 

Phrases are recorded for the 
customer and then transferred 
digitally on to a speech synthesis 
microchip which is later installed into 
the unit. Male or female voices can 
be reproduced, in any language. 
Despite her disability, Beattie is the 
local secretary for the RSPCA and 
has raised hundreds of pounds for 
them by making soft toys. 

She has chosen many of the phrases 
with the help of her speech therapist 
and some aid her charity work. 


® 


Although she has no speaking voice, 
Beattie is a great communicator, 


“This machine is a bit of a miracle, it 


has given me a voice again’’, Beattie 
writes on the notepad she keeps 
beside her. 

About 120 of the units are already 
being used by British Telecom 
customers. More are on the way, at 
a cost of about £250 each. 


Will IBM succeed? 


Everybody knows of IBM as the 
most successful computer company 
in the world, but relatively few 
observers know of the rather sad 
record IBM has amassed in telecom- 
munications. One of the tools to 
gauge the company’s strategic diver- 
sification into voice and data com- 
munications will be a new monthly 
newsletter, Telecom/IBM, published 
by International Resource Develop- 
ment Inc. 

Rarely has a company been able to 
establish itself as a world leader in 
each of two different markets, and 
IBM has certainly had a rough ride in 
value-added networking, PBXs, and 
long-distance telephones. But now 
telecommunications is getting 
corporate-level attention, instead of 
being dealt with haphazardly and 
opportunistically by IBM’s diverse 
divisions, a more purposeful strategy 
should emerge. 

What IBM does not say, 
Telecom/IBM will. There is no con- 
nection between IBM and IRD: the 
newsletter will show complete objec- 
tivity of its coverage. 


Hidden difficulties in SMAs 


Revolutionary advantages are being 
proclaimed for surface mount tech- 
niques by the semiconductor ven- 
dors, but potential users are already 
experiencing unforeseen difficulties, 
warns Surface Mounted Semicon- 
ductors, a new study from Benn 
Electronics Publications (BEP). 
Provisional research findings indicate 
that existing system designs are 
often poorly partitioned for surface 
mount realization, and this factor is 
delaying the introduction of such 
techniques by OEMs (original equip- 
ment manufacturers). 

The problems stem from the current 
practice of including a mixture of 
control and associated higher dissi- 
pation interface circuits on PCBs. 
These higher power components are 
still unavailable in surface mount, 
leaving the designer with the choice 
of either using the unpopular mixed 
print board with a combination of 
through-hole and surface mounted 
devices, or repartitioning the design 
into surface mountable and through- 
hole boards. 

Such repartitioning represents a 
major design investment, which is 
difficult to justify for an existing 
system and, therefore, tends to 
restrict the use of surface mount 
techniques to new systems. 
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Mobile communications: a 
caution 


From pagers to sophisticated equip- 
ment capable of high-speed data 
transmission, the mobile communi- 
cations business is certainly not at a 
standstill. In this country, an 
estimated 500 000 pagers are in ser- 
vice, while forecasts of subscribers 
for the newly-launched cellular 
mobile radio system vary from 30 000 
to 40 000 by the end of this year. 
Little is said nowadays about the 
humble conventional mobile tele- 
phone and private mobile radio 
which started the whole business. 
None the less, they represent a sub- 
stantial business, albeit overshad- 
owed by the glamour of cellular radio 
with its better voice quality and 
potential for sophisticated data trans- 
mission. 

West Germany is now developing the 
C-900 system of Siemens, which 
aims at 100 000 subscribers and is 
scheduled to start in May 1987. 
France is developing Radiocom 2000, 
which is something of a hybrid 
system. An interesting characteristic 
of the French approach is that calls 
will be terminated after a specific 
time, which may be less than two 
minutes at peak hours. The French 
programme is due to start later this 
year and aims at 200 000 users by 
1990. 

In Scandinavia, the world’s first 
mobile communications network — 
NMT (Nordic Mobile Telephone 
System) — recently signed up its 
150 000th subscriber. This milestone 
is tinged with a certain amount of 
irony. The more subscribers, the 
more likely it is that the system will 
reach saturation at peak hours, 
leading to an unacceptable level of 
service: subscribers are not exactly 
overjoyed when as much as seventy 
per cent of calls fail to get through. 
According to Bernard Herdan, 
Manager of the Communications and 
Systems Division of Mackintosh 
International, ‘‘it is undoubtedly a 
gross oversimplification to talk about 
a European market for mobile com- 
munications. While the CEPT (Con- 
férence Européenne des 
Administrations des Postes et 
Télécommunications — European 
Conference of Post and Telecom- 
munication Administrations) wants to 
develop a digital standard for cellular 
systems throughout Europe, 
individual country characteristics are 
ignored at the suppliers’ peril. There 
is much to learn from the experience 
of Scandinavia, North America, and 
Japan: for instance, that forecasting 
demand for mobile communications 
equipment is full of pitfalls. The 
result is that, in the USA, most 
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recent forecasts have proved over- 
optimistic, and in Scandinavia, 
pessimistic’. 

(Mackintosh International) 


Double first for Logica 


Logica is the first company in the 
information technology — IT — 
industry to be registered by the 
British Standards Institution — BSI 
— as a Registered Firm of Assessed 
Capability for the design, manufac- 
ture, and installation of electronic 
computer systems equipment. 

To qualify for registration, Logica’s 
Barnet factory had to satisfy the 
stringent detailed requirements of 
BS5750 Quality systems: Part 1 in 
conjunction with Quality Assessment 
Schedule OAS3302/40. This com- 
pletes a unique double first for the 
company following its successful 
assessment only last year against 
Part 2 of the standard combined with 
QAS3302/44 Issue 1. BS5750 is the 
national quality standard, which, 
together with associated Kitemark 
and other certification schemes, is a 
key element in the Government's 
current quality drive to improve the 
UK's economic performance and 
competitiveness with other nations. 
Logica has won an international 
reputation for computer software and 
systems development and operates in 
Belgium, the Netherlands, Sweden, 
West Germany, and further afield in 
North America, Australia, and Hong 
Kong. It also produces a wide range 
of advanced and specialized hard- 
ware for important UK customers, 
such as Reuters and Standard 
Telegraph and Cable. 


Marconi Communication System 
Limited of Chelmsford has received an 
order from the BBC for a further 
twenty-eight Type B6526 VHF FM stereo 
amplifiers which are seen here undergo- 
ing testing. Eight of the amplifiers will 
be installed at Wenvoe (Cardiff), six at 
Blackhill (Glasgow-Edinburgh), six at 
Tacolneston (Norwich), and eight at 
Sandale (Carlisle). Installation of all 
twenty-eight will be completed within 
two years. The BBC already has six of 
these amplifiers which have been in ser- 
vice at Wrotham since 1982 carrying 
BBC Radio 1 and 2, Radio 3, and Radio 
4 services. 


Photograph by courtesy of The Marconi 
Company Limited. 


Crow in Kuwait 


Crow of Reading Limited has been 
awarded a contract worth over half a 
million pounds for the supply and 
installation of a supervisory desk 
system for the Kuwait Broadcasting 
Services. 

The system will provide facilities for 
detailed monitoring of the quality of 
video and audio signals at baseband 
frequency and for monitoring the 
modulated RF signals. Measurements 
on a wide range of parameters can 
be made on any signal without inter- 
ruption to the broadcasting service. 


Security plus! 


Full multiple level data security for 
wide and local networks and 
distributed systems has come a step 
nearer with a British initiative. GEC 
Computers Limited and TSL Com- 
munications Limited have been 
awarded contracts by the Ministry of 
Defence to produce Europe's first 
communications processors that will 
securely support multiple compart- 
ments of classified data traffic. 
Known as SCP-2, the secure com- 
munications processor will solve the 
practical problems now faced by 
designers of secure data communi- 
cations networks. 

The contracts follow a two-year 
design and prototype development 
by TSL, part of which involved 
evaluating twenty mini and micro 
architectures. The GEC 4100 range 
was selected for its powerful systems 
protection architecture. 

GEC Computers will undertake the 
implementation of SCP-2 at their 
Borehamwood centre. TSL Com- 
munications will act as the design 
authority concentrating on the 
security relevant aspects, including 
formal specification, security testing, 
and evaluation. 

The equipment embodies not only all 
current needs for cross connecting at 
customer data rates, but also all 
expected needs for the growing 
market for sophisticated networks 
that Telecom Administration 
customers are now demanding. 


National suffers, too! 


National Semiconductor Corporation 
is reducing its workforce in the US 
and Europe by some 1300 em- 
ployees, about 600 of whom at the 
company’s headquarters in Santa 
Clara. The company also announced 
cancellation of a proposed semicon- 
ductor wafer manufacturing facility 
near Portland, Oregon. The moves 
reflect a recognition by the corpor- 
ation that market conditions for 
semiconductors have not shown 
significant improvement since the 
downturn began a year ago. 
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The Cellnet Radio Telephone System 
divides the country into a network of 
cells, each served by a single aerial. 
With cellular radio telephones (known 


as cellphones), users will be able to 
keep in touch from their cars — or even 
when walking down the street using a 
hand-held portable version that can be 
carried in a briefcase. They can be used 
like any other telephone, giving direct 
calling to or from anywhere in the UK 
or the rest of the world. British 
Telecom’s Mobile Phone Division won 
the contract to install Cellnet’s network 
of aerials and base stations. Seen in the 
photograph, Mr Rick Boran, an engineer 
from the Mobile Phone Division, is fit- 
ting a Cellnet aerial to the IBA transmit- 
ter tower at Beulah Hill, London. 


Growing European market 
for satellite earth stations 


Satellite service development has to 
date been relatively slow in Europe. 
However, there is now every expecta- 
tion that growth trends in North 
America will be mirrored in Europe, 
creating a major new market for 
small earth stations. 

The findings of a major research pro- 
gramme on this subject are published 
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in a four volume report produced by 
Mackintosh International. 

The Mackintosh report shows that 
by 1990 there will be up to 375 
transponders in orbit for European 
telecommunications fixed services. In 
addition, there will be up to 30 
transponders for TV direct broadcast. 
Over the next five years around £3 
billion will be invested in the 
development, launching, operation, 
and maintenance of the relevant 
satellites. 

Overall, the annual western European 
market for small earth stations is 
forecast to grow to over £700M by 
1990 from under £35 million today. 
This rapid growth will be accom- 
panied by a dramatic shift in demand 
between different market sectors. 
While the demand for earth stations 
for satellite business services and 
cable TV networks will continue to 
grow steadily, the major growth 
areas will be for data microterminals, 
satellite master antenna TV 
(SMATV), community installations, 


W. EUROPEAN MARKET VALUE SEGMENTATION: INTERACTIVE/RECEIVE-ONLY 


$44 MILLION 


RECEIVE ONLY 


1985 1987 


CATEGORY A TRANSMET/RECEIVE : Al 


$283 MILLION 


RECEIVE ONLY 


$904 MILLION 


INTERACTIVE 
Al A2 


INTERACTIVE 


RECEIVE ONLY 


1930 


Major Network/User Stations 


A2 Data/Voice/Video/TV Links 


A3 Data Links 


B RECEIVE ONLY STATIONS: BI 


TV Distribution - CATV 


B2a TV Distribution - (S)MATV 
B2b Non-DBS Home ‘Terminals 


B3. DBS Terminals 


B4 Business Service Terminals 


and direct broadcast (DBS) home 
receivers. 

The market development will, how- 
ever, remain particularly vulnerable to 
government decisions, tariffication 
policy, and the successful launch of 
European DBS services. 


Factron expands European 
support 


Factron has expanded support for 
European ATE customers by opening 
a new support centre in Eindhoven’s 
World Trade Centre for Electronics. It 
complements existing Factron 
facilities in Paris, Munich, London, 
Manchester, and Bournemouth, and 
further extends Factron’s ability to 
meet ATE needs of European elec- 
tronics companies quickly efficiently 
with local resources. 

Eindhoven, which is home to many 
major electronics companies, has 
been chosen as Factron’s Benelux 
support centre because of its 
strategic location. 

The new support centre will be run 
by Hans Oortman, who joins Factron 
from Klaasing Electronics, where he 
worked as an instrumentation sales 
engineer. 


Events 


Electronic Displays (Exhibition) 
Frankfurt Exhibition Centre 
Frankfurt 

West Germany 

2...4 October 1985 


Internepcon 1985 (Exhibition) 
Metropole Convention Centre 
Brighton 

8...10 October 1985 


Data Communications for Micros 
(Seminar) 

Apollo Hotel 

Amsterdam 

9...10 October 1985 


Introduction to Data Communi- 
cations (Seminar) 

Park Lane Hotel 

London 

14...15 October 1985 


D’Angleterre 
Copenhagen 
21...22 October 1985 


Data Communications Network Com- 
ponents (Seminar) 

Connaught Rooms 

London 

16...18 October 1985 


D’Angleterre 
Copenhagen 
23...25 October 1985 
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REGULATORS 
LM 317T Plastic TO220 variable .... 


7805/12/15/24 plastic 

7905/ 12/15/24 plastic 

CA 3085 TO99 Variable regulator ... 
LM 723 14 dil 


EPROMS/MEMORIES 
27128-300nS 

2764-300NS FUJITSU : 
2764-300NS USED, WIPED & VERIFIED 


2716 EX EOQPT 
2708 NEW 

2732. EX. EQPT 
2114 EX EQPT 


se £-2.50 NEW... 
60p 4116 EX EQPT 
£1.80 100+ 


POWER TRANSISTORS 


TIP 141, 142, 147 
TIP 112, 125, 42B 
TIP 35B .... £1.30 


2N3055 Ex eqpt. tested 
Plastic 3055 or 2955 equiv. 50p 100/£30.00 
2N3773 NPN 25A 160V... £1.80 10/£16.00 


DISPLAYS 


Futaba 4 digit clock fluorescent display 


Futaba 8 digit calculator fluorescent 

display 9 CT-01-3L 

LCD Clock display 0.7” digits ..... 

Large LCD Clock display 1” digits .. 

7 seg 0.3" display comm. cathode 2/£ 1.00 


QUARTZ HALOGEN 
LAMPS 


MISCELLANEOUS 
MIN FLAT RELAY 24V 2 pole c/o 30 x 20 x 
12mm sim RS 348-649 £ 1.50 100+ £ 1.00 
4x4 MEMBRANE KEYBOARD 
NEW BRITISH TELECOM plug + lead £ 1.50 
10,000uF 100V SPRAGUE 36D 

£ 4.00 (£ 1.50) 
15,000uF 40V SPRAGUE 36D 

£ 3.00 (£ 1.50) 
1.25’ Panel fuseholders 
STAINLESS STEEL HINGES 14.5” by 1” 
open each £1.00 10/£7.00 
Mains transient Suppressors 245 V 3/£ 1.00 
TOK KEY SWITCH 2 POLE 3 KEYS 
ideal for car/home alarms . £3 100/£ 2.00 
12 v 1.2 w small wire ended lamps/ 
fit Audi/ VW/TR7/Volvo/SAAB . 10/£ 1.00 
Heat shrink sleeving pack 
PTFE sleeving pack asstd. colours .. 
250 mixed res. diodes, zeners 
Mixed electrolytic caps. 
Stereo cass. R/P head 
Mono head .. £ 1.00 Erase head .. 50p 
Thermal cut-out 50°, 77°C, 85°C, 120°C80p 
Thermal fuse 121°C 240 v 15A 5/£ 1.00 
VERO pins fit 0.1’ Vero 200/£ 1.00 
TO220 Micas + bushes 10/50p 

100/£ 2.00 

TO3 Micas + bushes 20/£ 1.00 
Relays 240 v AC coil PCB mounting 
2 pole changeover 
3 pole changeover 
Fig. 8 mains cassette leads 
KYNAR wire wrapping wire 
20z reel 
PTFE min. screened cable.... 


Mercury tilt switch small 

Min. rotary sw. 

4p c/o 1/8” shaft 2/£ 1.00 
Thorn 9000 TV audio o/p stage .. 2/£ 1.00 
10M7 CERAMIC FILTER ... 50p 100/£ 20 


KEYTRONICS 


6m or 9m CERAMIC FILTER 

50p 100/£ 25 
240 v AC FAN 4.6’° SQUARE 

£5.50 (£ 1) 

240/115 v AC FAN 4.6” sq. NEWE 7.00 (£ 1) 
BELLING-LEE 12 way block : 
4/£ 1.00 
POTENTIOMETERS short spindle 
2k5 10k 2m5 1m lin 25k log 
500k lin 500k log long spindle .... 
40 kHz ULTRASONIC TRANSDUCERS 
ex. eqpt. NO DATA pair £ 1.00 
Stick-on cabinet feet 
TO3 transistor covers 10/£ 1.00 
transistor mounting pads TOS/TO18 £ 3/1K 
DIL Reed Relay 2 pole N/O contacts £1.00 


RECTIFIERS 


BY 127 1200v 1.2 A 

BY 254 800 v3A 

BY 255 1300 v3 A 

1 A 800 v bridge rectifier 
6 A 100 v bridge 

10 A 600 v bridge 

15 A 100 v bridge 

25 A 200 v bridge . 

25 A 400 v bridge 


SCRs 


MCR72-6 400 v 
BTX95 800 v 15A 
35 A 600 v stud 
MCR106 equiv. 4 A 400 V 
2N5061 800 mA 60 v TO92 
TICV 106D .8 A 400 v TO92 
3/£ 1  100/£ 15.00 
MEU21 Prog. unijunction 3/£ 1.00 


TRIACS 


TXAL225 8A 400V 5 mA gate .... 
100/£ 35.00 
25A 400V ex eqpt. tested 


CONNECTORS 


(EX EQPT. price per pair) 

‘D’ 9way£1 15 way£1.25 25 way£2 
37 way £2 50 way £3.50 covers 50p ea. 
NEW 25way PCB skt £1.00 
D9 .2CB PLUG 90 deg............. £1.50 
0.1’’ d/sided edge connector, 32 way, 

ideal ZX81/SPECTRUM : 
0.1’' d/sided pcb plug 24 + 25 way £ 1.50 
2 pole sub min. connectors ideal radio control 
RS466/472/ 488/343 5 pairs/£ 2.00 


IDC CONNECTORS 


25 way ‘D’ Plg/Skt 37 ‘D’ PLUG ea. £ 2.00 
20 way socket (BBC user port) 

26 way socket (BBC printer) 

34 way socket (BBC disc drive) .... 

40 way socket 


WIRE WOUND RESISTORS 


W21 or sim. 2.5 W 


18R, 20R, 27R, 33R, 36R, 47R, 120R, 180R, 
330R, 390R, 470R, 560R, 680R, 820R, 910R, 
1K15, 1K2, 1K3, 1K5, 1K8, 2K4, 2K7, 3K3, 
10K 

W22 or sim. 6 watt 

7 of one value for 

R47, 1R5, 9R1, 10R, 12R, 20R, 33R, 51R, 
56R, 62R, 120R, 180, 270R, 390R, 560R, 
620R, 1K, 1K2, 2K2, 3K3, 3K9, 10K 

W23 or sim. 9 watt 

6 of one value for 

R22, 1RO, 3RO, 6R8, 56R, 62R, 100R, 220R, 
270R, 39UR, 680R, 1K, 1K8, 10K 

W24 or sim. 12 watt 

4 of one value for 

R50, 2RO, 10R, 18R, 47R, 68R, 75R, 82R, 
150R, 180R, 200R, 270R, 400R, 620R, 820R, 
1K. 
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PHOTO DEVICES 
Slotted opto-switch OPCOA 


TIL81 TO18 Photo transistor 
TIL38 Infra red LED 
100/£ 25.00 
OP1I2252 Opto isolator 50p 
Photo diode 50p 6/£ 2.00 
MEL12 (Photo darlington base n/c) .. 50p 
RPY58A LDR 50p ORP12 LDR 85p 
LEDs RED 3 mm or 5mm 12/£ 1.00 
100/£ 6.00 
10/£ 1.00 
100/£ 6.50 
100/£ 30 


GREEN + YELLOW 3 or 5mm 
FLASHING RED 5mm . 
DIODES 


... 50p 


100/£ 1.50 
100/£ 2.00 
100/£ 3.00 
10/£ 1.00 


1N4004 or SD4 1 A 300 V 
1N5401 3 A 100 V 

BA 157 1 A 400 V 

Fast recovery 

BA 159 1 A 1000 V 

Fast recovery 


MULTI TURN PRESETS 
10R, 20R, 100R, 200R, 500R, 1K,.... 50p 
2K, 5K, 22K, 50K, 100K, 200K, 1M, 


100/£ 2.50 
100/£ 4.00 


1.00 

1.00 

12/£ 1.00 100/£ 6.00 

7/£1.00 100/£ 12.00 

1K/£ 50.00 

25p 

... 25p 100/£ 20.00 1K/£100.00 


TRIMMER CAPACITORS 
small 

GREY 1.5-6.4 pF 

GREEN 2- 22 pF 

GREY larger type 2-25 pF 


SOLID STATE RELAYS NEW 
10 A 250V AC 


zero voltage switching 
control voltage 8-28 V DC 
VARIAC 0 to 130 V6A 
new uncased 


POLYESTER/POLYCARB CAPS. 
10n/15n/22n/33n/47n/68n 
100/£ 3.00 


100/£ 3 


lj 250V C280 5/£ 1.00 100/£ 10.00 
1p5 P/carb 15 mm rad... 100/£ 7.00 (£1) 
2u2 160 V rad 22 mm . 100/£ 10.00 (£1.50) 
470n 250 V AC X rated rad... 4/£ 1.00 
33n/47n 250 V AC X rated rad 15 mm 
10/£ 1.00 
10n 250 V AC X rated rad 10 mm10/£ 1.00 
100n 600 V sprague 
10/£ 1.00 100/£ 6.00 


BEAD THERMISTORS 
GLASS BEAD NTC Res at 20’c 
250R, 1K2, 50K, 220K, 1M4 
R53 Thermistor 


BEAD TANTALUM CAPS 
47 u3V, 68u6V.. 12/£1.00 100/£ 6.00 
8/£ 1.00 100/£ 8.00 


MONOLITHIC CERAMIC CAPS. 
100n 50V 100/£ 5 1k/£ 35 
100n 15V AX SHORT LEADS .. 100/£ 3.00 
10 n 50 V 100/£3 470 n 50 V .. 100/.. £7 
1uF 50 V 
10n 50V DIL package 0.3” rad. 

100/£4 1k/£30 


MIN ORDER £2.50 OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 


P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 


332 LEY STREET, ILFORD, ESSEX G1 4AF. 


Shop open Mon-Sat 10am-2pm 
TELEPHONE: 01-553 1863 


ELECTRONIC COMPONENTS BOUGHT FOR CASH 


65p OTHERWISE (LIGHT ITEMS) 


ADD 15% VAT TO TOTAL 


EN 
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From Beckman Industrial comes a 
new range of eight low-cost 3?/2 digit 
multimeters — the ‘Circuitmate’ series. 

They include three pocket-size 
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models with extras not found even in Ce 


most large multimeters, two full-size handheld instruments for field or 
bench use, two autoranging models, including one of the smallest in the 
world, and an extra-compact, extra low-cost model with most of the 


features of the bigger meters. 


All are readily available from your local Beckman Industrial 


distributor. 


Send for full details of a new range which cuts cost without 


cutting quality. 


Beckman Industrial Ltd 
Electronic Technologies Division, UK Sales & Marketing Organisation 
Mylen House, 11 Wagon Lane, Sheldon, Birmingham B26 3DU 

Tel: 021-742 7921 Telex: 336659 


New Circuitmate 
Multimeters 


Feature-packed multimeters at very low prices 
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RRs ds 


amas f 
rr 


co. 


ELEKTOR BOOKS 


RESI & TRANSI 


A series of strip cartoons in book form in 
which two enterprising characters explore 
the field of electronics in their own inimi- 
table way. Their adventures are full of 
tension, because they often go against the 
current — whereby they encounter much 
resistance — before they reach their goal. 
These books familiarize the reader with 
electronics in an unusual way: exciting, 
playful, yet thorough. Part | comes com- 
plete with a printed-circuit board and resi- 
meter. 

Part |: Banish the Mysteries 


of Electronics........ £6.10 
Part Il: Hands off my Bike! .... £4.80 
TV GAMES COMPUTER 


This book, provides a different — and, in 
many ways, easier — approach to micro- 
processors. The TV games computer is 
dedicated to one specific task, as the 
name suggests. This provides an almost 
unique opportunity to have fun while 
learning! 

PRICG posers eee Wed ecee than p22. £7.10 


DIGIBOOK 


Provides a simple step-by-step introduc- 
tion to the basic theory and application 
of digital electronics and gives clear 
explanations of the fundamentals of 
digital circuitry, backed up by exper- 
iments designed to reinforce this newly 
acquired knowledge. Supplied with an 
‘experimenter’s PCB. 

Rricemme hrm scuscwhetmiG cata) £6.30 


300 CIRCUITS 


For the home constructor — 300 projects 
rahging from the basic to the very sophis- 
ticated. 

PriCCmranesira cee Nat site ts tuateic shia £5.80 


DATA SHEET BOOK 


Here at last is the book that designers have 
been waiting for: the Elektor Data Sheet 
Book. In 240 pages it gives you a CMOS, 
a Linear, Special Function and Audio Data 
Book: extensive information on 269 of 
the most important IC’s. A very useful 
and economical reference book! 

Bi COR sare cn tetle to etesken! one ... £8.40 


JUNIOR COMPUTER BOOK 1 


For anyone wishing to become familiar 
with (micro)computers, this book gives 
the opportunity td build and program a 
personal computer at a very reasonable 
cost. 

PriCOMe she tee Sues sierra £6.90 


JUNIOR COMPUTER BOOK 2 


Follows in a logical continuation of 
Book 1, and contains a detailed appraisal 
of the software. Three major programming 
tools, the monitor, an assembler and an 
editor, are discussed together with practi- 
cal proposals for input and peripherals. 

RICO Peano wtatie cach omits sol tue Maemes £6.90 


JUNIOR COMPUTER BOOK 3 


The next, transforming the basic, single- 
board Junior Computer into a complete 
personal computer system. 

Pri arests smcaarsssestomin techs sus £6.90 


JUNIOR COMPUTER BOOK 4 


Book 4, the last in the series, describes all 
the software required to operate the com- 
plete system. A number of peripheral 
devices, such as a printer and a video 
terminal, may be ‘hooked up’ to the 
computer. During the final stage in its 
‘growth’, the machine is able to extend 
its linguistic skills, for a special version of 
BASIC is now available on cassette. 

PriCevett ces, tte te tere . £6.90 


301 CIRCUITS 


The book is a continuation of our popular 
and very successful 300 circuits publi- 
cation. It is composed of 301 assorted 
circuits ranging from simple to more 
complex designs, described and explained 
in straightforward language. 

PriCe ss wn cee cule op esemereers ane ee £5.80 


MICROPROCESSOR HARDWARE 


This book describes a range of peripheral 
equipment that can be connected and 
used with an assortment of personal 
computers which use the 6502, 6809, 280 
or the 8080 CPU. 

Price’ ce 5 ns bso Beensameston as . £7.90 


JUNIOR COMPUTER VIA 6522 


This book deals with the well-known 
Versatile Interface Adapter (VIA) type 


6522. Although it is an indispensable ad- 
dition to the four books already devoted 
to the Junior Computer, it is not aimed 
solely at Junior users, but at anybody who 
has a system with one or more 6522s. It 
affords a complete familiarization with 
this flexible and effective component. 

RGICO Rs beri. Je ince SS £3.50 


SC/MPUTER (1) 

Describes how to build and operate your 
own microprocessor system — the first 
book of a series — further books will 
show how the system may be extended to 
meet various requirements, 

BriCem na erie cuccak ans Gaerne £5.80 
SC/MPUTER (2) 

The second book in series. An updated 
version of the monitor program (Elbug !!) 
is introduced together with a number of 
expansion possibilities. By adding the 
Elekterminal to the system described in 
Book 1 the microcomputer becomes even 
more versatile, 


PTC ee ins: soe ek ance a Sevres ee Del £5.80 
FORMANT 

Complete constructional details of the 
Elektor Formant Synthesiser — comes 


with a FREE cassette of sounds that 
the Formant is capable of producing 
together with advice on how to achieve 
them, 


33 ELECTRONIC GAMES 

A selection of circuits which give as much 
enjoyment in building them as actually 
playing the games. The circuits are fasci- 
nating although the electronics involved 
are not complex and therefore anyone 
with a good soldering iron will find this 
book satisfying. These are electronic games 
that do not need a TV screen, and as a 
result can be played just about anywhere, 
PriCOle ususera ech teeta heb snc as £4.80 


JUNIOR PAPERWARE 1 
Modifications of the PM/PME EPROM: 
Source listings, Hex dump of the Software 
cruncher and puncher (Elektor 85, May 
1982) 

RICO atecce sutnay ious een ee ieee £2.10 
JUNIOR PAPERWARE 2 


Source listing of the bootstrap loader 


for Ohio Scientific Floppys: Hex dump 
of the EPROM (ESS 515) 
RICO min eho mr regte ate year ae £2.10 


PAPERWARE 3 & 4 


The hardware for a Universal Terminal has 
already been described in Elektor. It 
consists basically of a VDU card and a 
CPU card, but, of course, to make the 
terminal work some software is also 
needed. Two new books are now available 
to meet this need. Paperware 3 not only 
includes all the necessary software, but 
also deals with all the ‘ins’ and ‘outs’ 
of the terminal. Paperware 4 provides 
all the software and other information 
for using the Universal Terminal with the 
Junior Computer, either in expanded form 
or with DOS. 
Price: Paperware3.......... £2.70 
Paperware4.......... £2.80 


EXTENDED PRESET UNIT 
FOR THE POLYPHONIC 
SYNTHESIZER 


This book is the culmination of a project 
which was started in the October 1981 
issue of Elektor and to which since then 
no fewer than nine articles have been 
dedicated. It is no exaggeration to say 
that the polyphonic synthesizer can be 
used to its full potential only with the 
extended preset unit. The booklet is 
divided into five distinct sections: the 
construction and fitting of the various 
cards, a functional description, calibration 
and testing, fault-finding, and tracking 
of the voltage-controlled filter and low- 
frequency oscillator. It is possible to 
build and test all the circuits and then 
fit them all at once into the synthesizer 
or build and add them piecemeal. As 
the booklet is intended more asa reference 
work than a full instruction manual, the 
chapters can be read in any order. The 
booklet assumes reasonable familiarity 
with computer technology, 

Rei Ces tints ren tare eriies meen ook £1.60 


To order please use the postage paid order 
card in this issue. 
ADD 55p P& PU.K. (OVERSEAS £1.10) 


19 


intruder 
alarm 


P Theunissen 


a combination 
of infra-red and 
electronics 
technologies 
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With burglaries on the increase in 
most parts of the world, there is 
a growing demand for good, 
reliable, yet inexpensive, security 
equipment. Manufacturers of 
burglar alarms are convinced that 
there are many millions of people 
prepared to spend money — in 
many instances a great deal — to 
protect their property. The 
intruder alarm described in this 
article is intended for use with a 
number of infra-red movement 
detectors featured in the June 
1985 issue of e/ektor electronics, 
but can also work with other 
types of sensor. 


The alarm uses a minimum of two printed 
circuits: one for the control circuits, and 
the other for the interfaces. The latter may 
be repeated a number of times if 
required. The interface board is designed 
to connect either two infra-red sensors or 
one infra-red sensor and an anti-tamper 
circuit to the control board. Other than 
infra-red sensors may also be used. To this 
end, each interface offers two operating 
conditions: (a) NO, in which the switching 
contact is normally open and closes when 
the alarm is triggered, and (b) NC, in 
which the contact is normally closed and 
opens when the alarm is triggered. 

A delay has been incorporated which 
allows time between setting the alarm and 
vacating the property and between enter- 
ing the property and disabling the alarm. 
In the latter case, a pre-alarm buzzer 
sounds and an LED lights to indicate that 
the alarm has been triggered. This 
arrangement is also very useful for testing 
the alarm. The LED remains on when the 
alarm has been set off. 

The intruder alarm works off the mains, 
but a 12 V battery is included as back-up 
during mains failure. 


Basic configuration 


As soon as switch S, (preferably a key- 
operated type) in Figure 1 is closed, diode 
D, lights and monostable MMV, generates 
a reset pulse that triggers MMV, whose QO 
output then becomes logic 0. This logic 
level prevents an alarm pulse from inter- 
face I reaching monostable MMV3, at least 
for the time being. When the alarm is in 
this delay phase, diode D, (see Figure 3) 
lights, but the alarm is not yet triggered. 
When MMV, toggles, Dg goes out and 
MMV; is enabled. In this condition a 
pulse from interface I will trigger MMV, 
which causes its O output to go low. This 
results in bistable FF, being set, diode D, 
commencing to blink, and a buzzer start- 
ing to sound: this is the pre-alarm phase. 
Only when MMV, returns to its stable 
state, ie., after a further delay, is 
monostable MMV, triggered. The second 
delay makes it possible to enter the prop- 
erty and switch off the alarm before it has 
sounded. As soon as 5, is switched off, D, 
stops blinking, MMV, is disabled, and the 
alarm is reset. The various pulses men- 
tioned here are shown diagrammatically in 
Figure 2. 


Circuit details 


The pulses mentioned in the previous 
paragraph are also shown on the circuit 
diagram in Figure 3. Terminal 2 on this 
diagram is the input from the anti-tamper 
circuit. This line is one of the wires in the 
multicore connecting cable between the 
sensor and the interfaces board. This 
arrangement ensures that cutting this 
cable by a potential intruder does not 
disable the alarm, but rather the contrary, 


alarm 
triggering 
delay 


reset 


siren 


alarm 
duration 


pre- alarm 


alarm activation 
delay 
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open: alarm inactive 


S1 closed: alarm activated OA es 


alarm activation delay ©> 


alarm triggering delay ©> 
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because the anti-tamper circuit is con- 
nected direct to the board, bypassing 
switch 5). 

When a pulse from one of the sensors has 
arrived at the output of MMV,, or bistable 
FF, has received a clock pulse from 
MMV, , bistable FF, is set. Output Q then 
becomes, and remains, logic 1, which 
prevents MMV, being triggered again. At 
the same time, the output pulse is 
amplified in T, and then used to energize 
relay Re,. At this instant the siren will 
sound. 

The length of time that the relay remains 
energized may be preset between 10 


seconds and 4 minutes by P,. If link B has 
been made, the siren will switch off after 
this time has lapsed; the unit can only be 
reset by switching off 5, and then closing 
it again. If, however, link A is used, the 
alarm will sound again and again until the 
unit is switched off. This arrangement 
ensures that the unit conforms to regu- 
lations in many areas where an alarm may 
not sound longer than three minutes and 
may not automatically switch itself on 
again. 

Reset circuit MMV, generates a pulse at 
its Q output whenever S, is opened (rising 
edge at TR) or closed (falling edge at TR). 
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Figure 1. Block diagram 
of the intruder alarm with 
two interfaces. 
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Figure 2. Pulse timing 
diagram. 


21 


elektor electronics 
september 1985 3a 


M K 
13V8 
a 1n4001 @ 
+ t 
: I 
ean 
a 1 
ber a 
Sok 
a 
tat 
Lod 
Hee et 
t 
+o 
pat 
ae 
is! 
20H 
1 | 


i) 
' 
' 


19 7 BC547B 
Daw "I. 
2x 
wired 1N4148 "in 54 
51 D9 z= green 
ole we J 
Figure 3a. Circuit diagram 
of the control unit com- 
plete with power supply. 
*# see text yetiow #4 MMV 1,MMV2 = IC1 = 4538 
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Power supply 


The power supply — see Figure 3a — is 
rather more elaborate than usual, because 
it includes protection against mains 
failure. To this end, it contains two LEDs: 
an amber one, Djs, to indicate operation 
from the mains, and a red one, Dj), to 
show when the unit works from the 
battery. 

During mains operation, the potential at 
the input of IC, is higher than that at the 
output, so that D,, lights. As the voltage 


across C\, is about 19 V, the potential at 
the junction of #jg and Ff), is around 14 V; 
T, is then off, and D,7 does not conduct. 
When the mains fails, Ty conducts and D)7 
lights. 

It is best to use a 12 V lead-acid battery 
with a capacity of about 1 Ah: diode Dj, 
may then be omitted, and F,, should be 
replaced by a wire link. It is, however, 
also possible to use a 12 V NiCd battery 
with a capacity of 0.5 Ah: in that case, Dj, 
must then be connected as shown, 
whereas f,, should be omitted. When the 
batteries are not in use, they are trickle 
charged automatically. 


Interfaces 


The interfaces, the circuit diagram of 
which is given in Figure 3b, offer two 
operating conditions, as stated before. NO 
contacts should be connected in parallel; 
NC contacts, in series. A secondary func- 
tion of the interfaces is to prevent noise 
generated in long leads from reaching the 
control circuits. 

A number of interface boards may be con- 
nected in parallel: an AND gate is then 
formed by diode Ds, on the interface 
board and FR, or R2, as the case may be, 
on the control board. This means that 
when one of the interface boards provides 
a logic 0, the relevant input of the control 
board is also logic low. It is thus possible 
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Figure 3b. Circuit diagram 
of an interface. 


Figure 4. Wiring diagram 


of the intruder alarm. 


infrared alarm unit 


85089-4 
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Parts list 

Resistors: 
R1;R2;Re;R7;R14;Rig = 10k 
R3..-Rs5;R10;R11; 

Riz = 100k 

Rg = 8k2 

Rg;R15;Ri7;Ra1 = 1k 

Rao = M 

Rig = 470 Q 

Rig = 27k 


R20* = 120 2; % W 
Ra2...R24a = 100 
P,...P3 =2MD5 preset 
Pq = 250 @ preset 


Capacitors: 

G4.CaC7:Ci6-= 100 us 25°V 
C2;Ca;C5 = 17 
Cg;C14;Cig...C21 = 100 n 
Cg...Cy = 47 0 

Ci2 = 2200 u; 40 V 

C743 = 330 n 

Ci5;Ci7 = 10 pw; 25 V 


Semiconductors: 


Di;Ds5...Dg = 1N4148 
D2;Dio. . .D14; 

Dig* = 1N4001 

D3 = flashing LED; 5 V* 
D4;D17 = LED; 5 mm; red 
Dg = LED; 5 mm; green 
Dis = LED; 5 mm; amber 
T, = BC517 
T2;T3 = BC547B 


Ta = BC557B 
1C1;IC2 = 4538 
IC3 = 4011 
ICq = 4013 
ICs = 7812 


Miscellaneous: 


S; = SPST switch: 
preferably key operated 
F;, = miniature fuse; 
200 mA; delayed action 
Tr; = mains transformer: 
secondary 15 V; 1.5 A* 
Re; = relay for PCB 
mounting; e.g., Siemens 
V23027-A0002-A... 
(may be available from 
Electrovalue Ltd, 
Englefield Green, Egham, 
Surrey TW20 OHB; 
telephone 0784 33603 or 
680 Burnage Lane, 
Manchester M19 1NA; 
telephone 061 432 4945) 
Bz = DC operated piezo 
buzzer; 5 V; Imax = 
25 mA; with integral 
oscillator 
Heat sink for ICs5; 5 K/W 
12 V (nominal) battery* 
PCB 85089-1 


*See text 


Figure 5. Printed-circuit 
board of the control unit. 
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to use quite a number of sensors — see 
also the wiring diagram in Figure 4. Each 
interface has its own positive and negative 
supply connections, which are used in the 
first instance for the NO or NC contacts. 
They can, however, also be used for sup- 
plying power to the infra-red sensors. It is 
advisable to fit a 200 mA miniature fuse in 
the negative supply line to prevent short 
circuits between the two supply lines in 
case the cable is cut. 

Switch S, is normally fitted at the control 
unit; if it is required to be located 
elsewhere, a separate interface as in Fig- 
ure 3b has to be used. The switch, still in- 
series with D,, is then connected between 
the NO terminals on the interface (anode 
of D, to +!). Interface terminals 0, output, 
and + should be connected to control 
board terminals 8, 1, and 7 respectively. 
The value of FR, in Figure 3b must be 
lowered to 1k. 


Construction and test 


The printed-circuit boards for the control 
unit and the interfaces are illustrated in 
Figures 5 and 6 respectively: note that the 
latter is intended for two identical 
interfaces. 

If diode D, is not required to blink, solder 
a 100 nF capacitor across the buzzer. 

The power supply has been designed for 
use with a 12 V 6 W siren; if a 240 V siren 
is used, the rating of Tr; may be reduced 
to 15 V; 0.5 A. 

Interconnections between the boards are 


shown in the wiring diagram of Figure 4 
which illustrates the use of 1% interface 
board. 

The control unit should be housed ina 
suitable, robust metal case as shown in 
the photograph. 

Before fitting the battery, adjust P, to give 
a voltage of 13.8 V across terminals 7 and 
8. Then fit the — fully charged! — battery. 
Close S; when Dg should light and shortly 
afterwards go out again. The lighting time 
is preset between 10 seconds and 4 
minutes with Ps. 

Test the anti-tamper circuit by opening an 
NC contact or closing a NO contact: relay 
Re, should then be energized; D; should 
blink (unless a 100 nF capacitor has been 
provided across the buzzer); and the 
buzzer should sound. The holding period 
of the relay, ie., the length of time the 
alarm sounds, is preset with P,. Note that 
P,...P3 have minimum value when they 
are turned fully anticlockwise. 

When a normal alarm group receives a 
pulse from a sensor, nothing should hap- 
pen immediately; if, however, the anti- 
tamper circuit receives a pulse, the alarm 
should be set off immediately. A normal 
alarm group can only trigger the alarm 
when §S, is closed: this happens after a 
delay of between 10 seconds and 4 
minutes — preset with P, — when relay 
Re, is energized. i 
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Parts list 


Resistors: 


Capacitor: 
Cy = 100 n 


Semiconductors: 
D,...03;D5 = 1N4148 
Da = LED; 5 mm; red 
T, = BC547B 


Miscellaneous: 


4-way PCB terminal block 


(Verospeed — phone 0703 


644555) 
PCB 85089-2 


Note that these parts are 


sufficient for one interface 


only. 


*See text 


Figure 6. Printed-circuit 


board for two interfaces. 
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Tele; : 
fice co orders — 


OME 
CONTROL CENTRE KIT 


Control up to 16 mains appliances 
anywhere in your home from one 
handset without rewiring your house 
— or let your computer do It for you 
via the opto isolated interface. 
Transmitter + 2 receivers 

XK112 


ELECTRONICS 


13 BOSTON RD, LONDON W7 3SJ 
Tel: Orders: 01-567 8910 ENQUIRIES: 01-579 9794 
Shop Hours: Mon-Fri 9am-Spm Sat 10am-4pm 
ORDERING INFORMATION: ALL PRICES EXCLUDE 
VAT. FREE P&P on orders over £20 (UK only) other- 
wise add 75p+VAT. Overseas P&P: Europe £2.75. 
Elsewhere £6.50. Send cheque/PO/Barclaycard/ 

Access No. with order. Giro No. 529314002. 

LOCAL AUTHORITY AND EXPORT ORDERS WEL- 
COME. GOODS BY RETURN SUBJECT TO AVAIL- 
ABILITY. 


advertisement 


The prices quoted in my Catalogue are 
below normal trade price — some at only 
one tenth of manufacturers quantity trade. 
Just send large 24p stamped addressed 
envelope for free copy. 

Millions of components: thousands of different lines 
Rechargeable Nickel Cadmium batteries (ex unused equipment) 
AA(HP7) 1.25 volt 500 mA. Set of four £2 
|.T-T. Mercury Wetted relay 20-60 VDC Coil. SPCo. 2 A. 79p or 10 for £7 
Clear L.E.D. illuminates Red, Green or Yellow depending upon polarity/ 
current. 

Oblong 5 x 2% mm Face 25p or 100 for £23 or 1000 for £200 
5 mm Red Flashing L.E.D. 25p or 10 for £2.25 
Watch/Calculator/Lighter etc. Mercury Batteries 
RW52 (PX675) RW54 Made by Ray-O-VAC 
RW56 (DH323, WH8) 30p each or 
RW57, RW58 10 for £2.60, 100 for £21 
IN4004 or IN4006 Diodes 300 for £6.50 
TOS or TO18 Heatsinks 10 for 75p, 100 for £6.50, 1000 for £55 

Clipover Heatsink for 1/C or TO202 device 21 x 18 mm 

20p or 10 for £1.80, 100 for £16.50 or 1000 for £155 
Heatsink for TO3 or Plastic Power 19p, 10/£1.80, 100/£17.50, 1000/£165. 
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers 35p/36p/40p. 
10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34. 
Plessey SL403 3 Watt amp. From Bankrupt source, hence sold as 
untested. 4 for 60p or 10 for £1.20p. 


SEND PAYMENT PLUS 17p SAE OR LABEL 


Postal orders/cash — prompt dispatch. 

Cheques require 9 days from a Tuesday banking to clear. 

Crossed postal orders and cheques — add 20p handling due to Bank’‘s 
increasing ‘commission’ on business accounts. 

Cheques drawn on Barclay’s Bank not accepted. 


Prices you would not believe before inflation! 


BRIAN J. REED 


TRADE COMPONENTS 
ESTABLISHED 28 YEARS 
164 St. Johns Hill, Clapham Junction, London SW11 4TQ. 
Open 11 am till 6.30 pm Tues. to Sat. Telephone 01-223 5016 


Magazines are valuable! Keep yours in good condition in 
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THE ELEKTOR 
CASSETTE BINDER 


This cassette style binder will help to keep your copies of 
Elektor Electronics clean and in order, even though you 
refer fo them time and time again. The chamfered corner 
of the cassette allows instant recognition of each months 
/ssue without the need fo thumb through pages of pre- 
vious months’ issues. Because no wires or fastenings are 
used copies can be easily removed and replaced and 
each cassette will hold one year’s volume of Flektor Elec- 
tronics. 


PRICE £3.10 
#550 PKPUK. 
(£1.10 outside UK) 


available from — 


Glentop 


Publishers 
Ltd 


please use the order card 
in this issue 
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*COMPUTER WAREHOUS 


1000’s OF 


BARGAINS -~ag© 
FOR CALLERS” 


THE ‘‘ALLADINS' CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT 


eee 
‘STOCK INTEGRATED CIR 


4164 200ns D RAMS 8 for £14.95 4116 300 ns £1.50 
2112 £10.00 2114 £2.50 2102 £2.00 6116 £2.50 
EPROMS 2716 £450 2732 £3.00 2764 £495 
27128 £5.50 6800 £2.50 6821 £1.00 68A09 £8.00 
6BO9 £10.00 8085 £5.50 8086 £15.00 8251 £7.00 


8748 £15.00. 


Thousands of IC’s EX STOCK send SAE for list. 


TS 


909999 
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Japanese Half height, 80 tra: le 
disk drives by TEAC, TOSHIBA etc. Sold as 
NEW with 90 day guarantee ONLY £125.00. 
SUGART SA4! S FH 35 TRK £55.00 
SIEMANS FDD100 SS FH 40 TRK £75.00 
carriage on 5%" drives £5.50 

Brand NEW metalcases with internal PSU etc 
for above drives, below cost!!! 

DSKC 1 for 2 HH or 1 FH 5%” drive £39.95 
+pp£4.50 DSKC 2 for1 HHor1 FH5%" drive 
£29.95 + pp £4.50 

8” Refurbished standard units. 

SUGART 801 SS £175.00 + pp £8.50 
SUGART 851 DS £250.00 + pp £8.50 


PRIN SORRR PREIS banat case, 
complete with PSU etc, £595.00 
8” DRIVE PSU for 2 drive units £45.00 


Hard Disk Drives 

DRE/DIABLO Series 30 2.5 Mb front load, 
£525.00, Exchangeable version £295.00 
ME3029 PSU for above £95.00 

DIABLO 44/DRE4000A, B 5+5 Mb from 


EGC RR Wk 5+5 Mb £795.00 

CDC 9762 80 Mb RMO3 etc £2500.00 
PERTEC D3422 5+5 Mb £495.00 
RODIME 10MB ST506 Winchester NEW 
£299.00 

BASF 6172 23Mb Winchesters, as seen 
£199.00 

Carriage on other drives £10.00. 

Unless stated all drives are refurbished with 
90 day guarantee. Many other drives and 
spares in stock - call sales office for details. 


Join the communications revolution with our 


| super range of DATA MODEMS, prices and 


specifications to suit all applications and 
budgets... 

BRAND NEW State of the art products. 
DACOM DSL2123 Multi standard 300-300, 
1200-75 Auto answer etc. £268.00 
DACOM DSL2123AD Auto dial, smart 
modem with multi standard AUTO SPEED 
detect, and data buffer with flow control 
etc £365.00 
DACOM DSL2123GT The CREAM of the 
intelligent modems, auto dial, auto call, index, 
buffer etc etc. £498.00 
STEEBECK SB1212 V22 1200 baud FULL 
DUPLEX, sync or async, optional auto dial, 


£465.00 
TRANSDATA 307A Acoustic coupler 300 
baud full duplex, originate only, 
RS232 £49.01 


TEESE EIEIO SEES ISEIIE ISTO IOI RIO III 


Ex BRITISH TELECOM full spec, CCITT, 
ruggedised, bargain offers. Sold TESTED with 
data. Will work on any MICRO or system with 
RS232 interface. 

DATEL 2B 300 Baud Modem see SPECIAL 
OFFER. 

MODEM 13A 300 baud unit, only 2” high fits 
under phone. CALL mode only £45.00 
MODEM 20-1. 75-1200 baud. Compact unit 
for use as subscriber end to PRESTEL, 
TELECOM GOLD, MICRONET etc £39.95 


nee £6.50 

MODEM 20-2 1200-75 baud. Same as 20-1 but 
for computer end, £65.00 + pp £6.50 

DATEL 2412 Made by SE labs for BT this two 
part unit is for synchronious data links at 1200 
or 2400 baud using 2780/3780 
protocol etc. Many features include 2 or 4 wire 
working, self test, auto answer etc. 

COST OVER £800 Our price ONLY £199 


tee, £8.00 
DATEL 4800, RACAL MPS4800 baud 
modem, EX Bt good working order, ONLY 
£295.00 + pp £8.00 

SUMMER OFFER 
MODEM TG2393. Ex BT, Up to 1200 baud, full 


duplex over4 wire or half duplex over 2 wire line. 
ONLY £85.00 PER PAIR + pp £10.00 


For more information 
CONTACT OUR SALES OFFICE 


Fit MAINTENANCE FREE by Sonnenschein & Yuasa 
A300 07191315 12v 3ah as RS 591-770 NEW £13.95 
A300 07191312 6v 3ah as RS 591-360 NEW £9.95 

A300 07191202. 6-0-5v 1.8ah as RS 591-382 Ex Equip 
£5.99 3.6v 100 mah PCB mount as RS 591-477 NEW £1.00 


JOLIN A 


Keep your hot parts COOL and RELIABLE with 
our range of COOLING FANS 
ETRI126LF21 240v 5 blade equipment fan 
Dim. 80 x 80 x 38mm £9.95 
ETRI 88XUOI Dim. 92 x 92 x 25mm 
240v equipment fan, complete with finger 

juard NEW £9.95 

OULD JB-3AR Dim. 3” x 3” x 2.5” compact 
very quiet running 240v operation. 
NEW £6.95. 
BUHLER 69.11.22 8-16v DC micro miniature 
reversible fan. Uses a brushless servo motor for 
extremely high air flow, also silent running and 
guaranteed 10,000 hr life. Measures only 62 x 
62 x 22mm. Current cost £32.00. OUR PRICE 
ONLY £12.95 complete with data 
MUFFIN-CENTAUR standard 4” x 4” x 1.25” 
fans 110v OR 240v NEW at £10.50 or tested 
EX EQUIPMENT 240v £6.25 or 110v £4.95. 

1000's of other fans Ex Stock. 

Call for Details. Post & Packing on all fans £2.00. 


QWERTY KEYBOARDS 


Manufacturers BRAND NEW surplus. 
ALPHAMERIC 7204/60 Full travel ASCII, 
60 key with parallel output and strobe. 
£39.95 

DEC LA34 Uncoded keyboard with 67 
quality gold plated switches on X-Y matrix - 
ideal micro conversions etc. £24.95 
AMKEY MPNK-114 Superb word processor 
chassis keyboard on single PCB with 116 
keys. Many features such as On board 
Micro, Single 5v rail, full ASCII coded 
character set with 31 function keys, 
Numeric keypad, cursor pad and 9600 baud 
SERIAL TTL ASCII OUTPUT!! ONLY 


hes 
Carriage on all Keyboards £3.50 


LESSEY VUTE 


is PLESSEY Ltd this 
compact unit, only 
slightly larger than a 
telephone, features an 
allin one TELEPHONE, 
24 x 40 character CRT 
screen, VIEWDATA- 
PRESTEL modem, 
Keypad and electronics to run as a fully 
fledged PRESTEL terminal or telephone. 
Ready to plug direct into a BT 600 type jack 
socket and instantly connect you to 
PRESTEL etc. Many other features include 
Memory dialling, Recall button, Off line screen 
data storage, Picture expand, Standard 
Mullard LUCY chip set, Integral 5° JVC crt 
monitor, etc etc. Designed to sell to the 
EXECUTIVE at over £600!! But from 
DISPLAY, BRAND NEW AND BOXED at 
only £99.00 for DTMF tone dial or £140.00 
Hel standard DIAL PULSE version. 

arr. 


cooccee HOT LINE DATA BASE o+seeees 


x DISTEL 


¢ The ORIGINAL FREE OF CHARGE dial up datas 
«base, Buy, browse or place YOUR OWN AD fore 
$goods or services to sell. 1000's of stock items, ° 
spares and one off bargains. Updated daily. 
ON LINE NOW. CCITT, 8 bit word, no parity. 
For 300 baud modems call 01-679 1888 
For 1200-75 baud modems call 01-679 6183 


SPECIAL 300 BAUD 


M 


DRINTER / TERMINAL SCOOP 

A MASSIVE purchase of these attractive stand alone 
terminal units enables a SUPER BARGAIN offer. Made b 
the US GENERAL ELECTRIC CORPORATION the G 

MODEL 30 features a standard QWERTY 80 key 
electronic keyboard coupled to a quality built matrix 
printer with variable 3” to 9.5” forms tractor. The printer is 
capable of continuous duty printing, with up to 120 
characters per line. Standard RS232 interface accepts 
ASCII data at 110, 150 or 300 baud. Ideal for Terminals, 
Data loggers, local label printing, or just as a printer! Sold 
TESTED with data ONLY £95.00. Also available with 


TWIN MAGTAPE CASSETTE unit for data capture, data 
preparation etc £150.00 Carriage £10.00. 


e@ecoeoe 


COLOUR AND MONOCHROME 
MONITOR SPECIALS 


‘SYSTEM ALPHA’ 14” COLOUR MULTI INPUT MONITOR 

made in the UK by the famous REDIFFUSION Co. for their own professional 
computer system this monitor has all the features to suit your immediate and 
future monitor requirements. Two video inputs: RGB and PAL Composite Video, 
allow direct connection to the BBC and most other makes of micro computers 
and VCR’s. An internal speaker and audio amplifier may be connected to your 
systems output or direct to a VCR machine, ging superior sound quality. Many 
other features included PIL tube, Matching BBC case colour, Major controls on 
front panel, Separate Contrast and Brightness - even in RGB mode, Two types of 
audio input, Separate Colour and audio controls for Composite Video input, BNC 
plug for composite input, 15 way ‘D’ plug for RGB input, modular construction 


etc etc. 
This Must be ONE OF THE YEAR’S BEST BUYS 
Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee. 
SUPPLIED BELOW ACTUAL COST - ONLY £149.00 


DECCA 80 16” COLOUR monitor. RGB input. 
Little or hardly used manufacturers surplus enables us to offer this special 
converted DECCA RGB Colour Video TV Monitor at a super low price of only 
£99.00, a price for a colour monitor as yet unheard of!! Our own interface, safety 
modification and special 16’ high definition PIL tube, coupled with the tried and 
tested DECCA 80 series TV chassis gives 80 column definition and picture 
quality found only on monitors costing 3 TIMES OUR PRICE. In fact, WE 
GUARANTEE you will be delighted with this product, the quality for the price, 
has to be seen to be believed. Supplied complete and ready to plug direct toa 
BBC MICRO computer or any other system with a TTL RGB output. Other 
features are: internal speaker, Modular construction, auto degaussing circuit, 
Attractive TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day 
uarantee. Although used, units are supplied in EXCELLENT condition, ONLY 
99.00 + Carr. 
DECCA 80, 16” COLOUR monitor. Compositve video input. Same as above 
model but fitted with Composite Video input and audio amp for COMPUTER, 
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr. 
REDIFFUSION MARK 3, 20” Colour monitor. Fitted with standard 75 ohm 
composite video input and sound amp. This large screen colour display is ideal 
for shops, schools, clubs and other AUDIO VISUAL applications. Supplied in AS 
NEW or little used condition ONLY £145.00 + Carr. 


BUDGET RANGE EX EQUIPMENT MONOCHROME video 


monitors. 

All units are fully cased and set for 240v standard working with composite video 
inputs. Units are pre tested and set up for 80 column use on BBC micro etc. Even 
when MINOR screen burns exist - normal data displays are unaffected. 

12” KGM 320-1 B/W high bandwidth input, will display up to 132 x 25 lines. 


2. 
$3? GREEN SCREEN version of KGM 320-1 Only £39.95 
9” KGM 324 GREEN SCREEN fully cased very compact unit Only £55.00 
9” HITACHI VM-906E/K Black and White screen £49.95 


Carriage and insurance on all monitors £10.00 


GOULD OF443 enclosed, compact switch mode supply with 4 regulated outputs of 


+5v @ 5.5a, +12v @ 0.5a -12v @ 0.1a and -23v @ 0.02a Dim 18 x 11 x6 cm. 110 or 
240v input BRAND NEW only £14.95 
GOULD G6-40A 5v 40 amp switch mode supply NEW £130.00 
GREENDALE 19A-BOE Switch mode 60 watt open PCB with a fully regulated DC 
output of 5v @ 6 amps, and three semi requiaieg outputs of +12V,-12V +15V @ upto 1 
amp. Dim only 11 cm x 20 cm x 5.5 cm. Similar to RS 591-994. 110 or 240v AC input. 
TESTED ex equipment. Only £24.95 
AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a rugged 
ALLOY chassis to continuously supply fully regulated DC outputs of +5V © 3 amps, -5V 
@ 0.6 amps and +24v @ 5 amps. Short circuit and overvoltage protected. 110 or 240 V 
AC input. Dim 28 x 12.5 x7 cm NEW £49.95. 

Carriage on PSU's £3.00 


VOU TERMINALS 


Another GIGANTIC purchase of these EX BRITISH ‘M_OF FER 


NEW or little used 2B data modems allows US to make the FINA 
REDUCTION, and for YOU to join the exciting world of data 
communications atan UNHEARD OF PRICE OF ONLY £29.95. Made to 
the highest POST OFFICE APPROVED spec at a cost of hundreds of 
pounds each, the 2B has all the standard requirements for data base, 
business or hobby communications. All this and more!! 
@ CALL, ANSWER and AUTO modes 
@ Standard RS232 serial interiace 
ow ONLY > @ Built in test switching 
@ 240v Mains operation 

x. © 1 year full guarantee 
IN @ Just 2 wires to comms. line 


BT 600 Jack plug and cable £2.25 Carriage and Ins. £10.00 


®@ CCITT tone standards 
@ Supplied with full data 
@ Modular construction 
®@ Direct isolated connection 


@ 300 baud full duplex nee Wi) 
@ Full remote control > +h WHE 
y < 


£29.95 
ma B } 


All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00. 
Minimum Credit Card order£10.00. Minimum BONA FIDE account orders from Government Depts., Schools, Universities and 
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri 
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export 


Standard VDU data entry terminals at give away 
prices!! 
QUME QVT108. Current product, state of the art 
terminal with detachable keyboard, 12’ green 
screen, 2 page RAM, TVI 925 emulation, 25 x 80, 
Clock, Swivel and tilt base, Printer port, Function 
keys etc. BRAND NEW and BOXED AT ALMOST 
HALF PRICE Only £425.00 
AJ510 - EX RENTAL, 280 controlled, 15” 
green screen 24 x 80 display, graphics, cursor 
addressing, printer port etc. Very good condition 
TESTED complete with manual only £225.00. 
ADDS 520- Dumb terminal, used, 12’ b/w screen 
RS232 interface and printer port. TESTED. 
ONLY £125.00 

Carriage on terminals £10.00 
100's of other terminals in stock, 

CALL for more details. 


32 Biggin Way, Upper Norwood, London SE19 3XF 


Telephone 01-679 4414 Telex 894502 Data 01-679 1888 | 
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solid-state relay | 


In general, mains-operated loads are switched by electromagnetic 
relays. Such relays have been in use for many years and are, in the 
main, reliable and sometimes ingenious. None the less, they are 
slowly but surely being superseded by their even more reliable 
electronic counterparts. A further advantage of these solid-state 
devices is that they are becoming less expensive than 
electromagnetic relays. This article describes a simple solid-state relay 
for switching ohmic loads of up to 600 watts. 


Electromagnetic relays have one or several 
sets of contacts which open or close 
when a soft-iron core is magnetized by a 
coil around it. 

Solid-state relays involve no mechanical 
movement whatsoever, as switching is 
effected by a single silicon-controlled rec- 
tifier (SCR) or two SCRs in a common 
envelope — normally called a triac. This 
type of relay is of great importance in 
digital circuits. Note that the SCR was 
originally called thyristor. 

Solid-state relays have a much better 
lifespan than electromagnetic types, 
particularly at high rates of switching. 
They also exhibit far less electrical noise 
and may be used in explosive 
environments since there are no contacts 
across which arcs can form. And, of 
course, they are completely free of 
mechanical noise. 

The basic concept of a solid-state relay is 
shown in Figure la. The switch may take 
the form of an SCR in a bridge circuit as 
in Figure lb. This configuration enables 
both the positive and the negative halves 
of the mains voltage to be switched. 


Switching noise 


When the moment of switching does not 
coincide with a zero crossing of the 
mains, the sudden change in current 
causes high-frequency impulse noise, 
which, for instance, may result in 
unwanted signals appearing on the screen 
of a television receiver, or becoming aud- 
ible as clicks in the loudspeaker of a 
radio receiver. 

The magnitude of the noise depends on 
the frequency of switching, on the instant 
relative to the zero crossing when 
switching takes place, and on the type of 
load being switched: it is generally 
greater with inductive or capacitive loads 
than with ohmic loads. 


Switching at zero crossing 


In a silicon-controlled rectifier, SCR, the 
forward anode-cathode current is con- 
trolled by a signal applied to a third elec- 
trode, called the gate. When a positive 
current is applied to the gate, and the 
anode is positive with respect to the 


cathode, current flows through the SCR 
from anode to cathode. The magnitude of 
the gate current determines the breakover 
point, ie., the anode voltage at which the 
SCR switches from the blocking to the 
conducting state. The SCR conducts as 
long as the current through it is greater 
than the so-called holding current. 

This means that in a.c. applications the 
SCR switches off when the mains passes 
through zero. Consequently, a positive 
current (pulse) must be supplied to the 
gate at every half period of the mains 
voltage to ensure continuous conduction. 
For ohmic loads, the correct moment of 
applying the pulse to the gate is when the 
mains voltage passes through zero, since 
for such loads the voltage and current are 
in phase. With inductive and capacitive 
loads, voltage and current are not in 
phase, and it is, therefore, not correct to 
trigger the gate when the mains voltage 
passes through zero. The optimum trigger 
moment for such loads is rather more dif- 
ficult to determine. 


Solid-state relay 


The circuit of the solid-state relay is given 
in Figure 2. It is triggered at the zero 
crossing of the mains voltage and is, 
therefore, only suitable for use with ohmic 
loads. 

The relay is driven via an opto-isolator, so 
that the control unit (computer, time 
switch, and so on) is electrically isolated 
from the mains. 

The main current loop is closed via load 
La, bridge rectifier D,...D4, silicon- 
controlled rectifier Th,, and fuse F,. The 
maximum forward current through the 
diodes is 3 A, while the SCR is rated at 
5A. 

When the SCR is in the blocking state, the 


2 


Tic106D JO 


BC 547 


la 


switch 


b 


entire full-wave rectified mains voltage is 
present across it. At every zero crossing of 
the mains voltage, transistor T,; produces a 
positive current pulse, provided switch S, 
is open and the phototransistor in IC, is 
off. When the instantaneous voltage at the 
gate is sufficient to switch the SCR on, the 
voltage across the SCR, and consequently 
that at the gate, drops to zero. As long as 
the above provisions are met, this action 
repeats itself at every zero crossing of the 
mains voltage. The various situations and 
associated voltages are shown in Figure 8. 
With both 8, and IC, off, the SCR con- 
ducts, ie., the relay is actuated. It may be 
switched off by closing S,, or by applying 
a voltage of +5 V to the series combi- 
nation of R, and the LED in IC). The opto- 


85081-2 
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Figure 1. Basic concept of 
a solid-state relay. The 
switch in Figure 1a is 
formed in the present 
unit by four diodes in a 
bridge arrangement and a 
silicon-controlled rectifier 
as shown in 1b. 


Figure 2. The circuit of 
the solid-state relay, 
which, in essence, 
replaces the usual mains 
switch. Note that all parts 
carry the mains voltage! 
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Figure 3. Schematic 
representation of various 
operating conditions and 
associated voltage 


waveforms. 
Parts list 
Resistors: 

Ri = 100k; 1W 
R2 = 2k2 

R3 = 220k; % W 
Rqg = 180 Q 

Rs = 10k 

Re = 100 Q 
Capacitor: 


C; = 100 n; 400 V 


Semiconductors: 
D,...D4 = 1N5408 


IC, = TIL111 
T, = BC547B 
Th; = TIC106D 


Miscellaneous: 

F, = 3 A; delayed action; 
complete with fuse holder 
for PCB mounting 

Heat sink SK13 or KL105 

for Thy 

S; = SPST switch 

Plastic case, 

120 x 65 x 55 mm; e.g., 
OKW 9022487 (may be 
available from Verospeed 
— 0703 644555) 

3 nylon dual terminal blocks 

PCB 85081 


Figure 4. The printed cir- 
cuit for the solid-state 
relay. 
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Umains 
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UGK 


$1 closed 


relay quiescent 


+4- 


$1 open 
relay energized 


$1 closed a 
relay quiescent 
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isolator may be controlled by TTL 
(transistor-transistor logic), but also by 
other signals. Note that the maximum for- 
ward current through the diode should 
not exceed 100 mA, while the reverse bias 
should be not greater than —3 V. 


Construction 


The relay is most conveniently built on the 
PCB illustrated in Figure 4. This board is 
intended for fitting in a 120x65x55 mm 
plastic case, which results in a neat and 
compact unit. The connections to the 
switch, control unit, mains, and load are 
best made with the aid of nylon dual ter- 
minal blocks. This makes it possible for 
the PCB to be fitted, or removed, without 
the need for soldering. The SCR should 


be mounted on a small heat sink. 

Because the unit works from, and with, 
mains voltages and relatively high cur- 
rents, great care should be taken in the 
wiring. Do not forget the earth connection 
between the mains outlet and the unit! 
Switch §, and the input connectors for the 
control voltage are mounted at the top of 
the case. Remember that the switch 
should always be open when external 
control is used. 


Finally 


This solid-state relay is intended for use 
with ohmic loads of up to 600 W. It cannot 
be used for switching transformers, neon 
tubes, and other inductive or capacitive 
loads, because this would upset the trig- 
gering system. 
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Heiland Electronic 


Apart from providing an electronics design and 
development service, Heiland Electronic also 
produce a range of eminently practical, 
transparent equipment cases (see, for 
instance, the front cover of e/ektor electronics, 
April 1985), and prototyping boards. The 
company is seeking representation in the 
United Kingdom and would welcome any 
inquiries in this respect. 


Heiland Electronic 
Hermann-Léns-Strasse 17 
D-4410 Warendorf 3 
German Federal Republic 
Telephone: 010 49 2582 7550 


Yuasa Battery (UK) Limited 


Yuasa Battery (UK) Ltd have announced a 
major expansion of its existing operations in 
Ebbw Vale, South Wales. This expansion will 
cost more than £10m and will be located in a 
new 9300 m? facility to be leased from the 
Welsh Development Agency. 

Three hundred new jobs are expected to be 
created in addition to the present 160 already 
employed in Yuasa’s existing 5800 m? factory 
at the Rassau Industrial Estate. 


Yuasa Battery (UK) Ltd 
Hawksworth Industrial Estate 
Swindon 

Wiltshire SN2 1DZ 
Telephone. (0793) 486818/9 
Telex: 449754 


Advance buys House of 
Instruments 


Advance Power Supplies Limited, the leading 
UK power supply manufacturer formed in April 
1984 as a result of a management buy-out of 
the former Gould Power Conversion Division, 
has purchased instrument distributor House of 
Instruments. 

Advance, which sees the move as a major step 
forward in its expansion and diversification 
plans, is moving the existing House of 
Instruments operation from Saffron Walden to 
its Bishop's Stortford headquarters. Advance 
is committed to providing continuity for 
existing House of Instruments customers, and 
the sales staff are remaining with the 
company. 

For the future, Advance intends to invest con- 
siderably in House of Instruments, both in 
terms of higher stocking levels to ensure 
speedier service and in completely new prod- 
uct lines and services. 


Advance Power Supplies Ltd 
Raynham Road 

Bishop's Stortford 
Hertfordshire 

Telephone: (0279) 55155 
Telex: 81510 


Fortune Systems enters 
India market 


Fortune Systems Corporation of Belmont, 
California, has entered into a number of 
agreements with members of the Kirloskar 
Group of Companies, one of the seven largest 
corporate groups in India. These agreements 
are for the transfer of software and hardware 
manufacturing technology and for the 
establishment of a software development and 


companies 


= 


porting facility in India. As a result, Kirloskar 
will become the exclusive distributor of For- 
tune hardware and software in India, and will 
have distribution rights in other Asian 
countries. 

The first agreement is with Kirloskar Computer 
Services Limited of Bangalore, and entails a 
$2.2m contract for Fortune’s FOR:PRO 
operating system, language compilers, and 
development tools. Fortune believes this to be 
the first sale of US source code to an Indian 
manufacturers to receive approval from the 
Indian Government. 

Under a_ separate, four-year agreement, 
Kirloskar Computers Services will carry out 
software development and porting for and on 
behalf of Fortune Systems. The development 
facility will supplement Fortune’s domestic 
engineering efforts, will spread Fortune's 
UNIX-based operating system to other Indian 
microcomputer manufacturers, and will 
develop applications software specifically 
aimed to meet Indian business needs. 
Fortune Systems Corporation designs, 
manufactures, and markets office and com- 
puter systems based on the UNIX operating 
system, and is a leader in the commercial 
application of UNIX with 40 000 workstations 
installed world-wide. 


UNIX is a trademark of AT&T Bell Laboratories 
Inc. 


PC program library for 
designers 


Data Technology AB of Danderyd, Sweden, 
has opened a London office to provide a library 
of personal computer programs for technical 
Personal computers are now so well developed 
that they are capable of carrying out a wide 
range of complicated tasks previously only 
possible with main frame computers. This 
means that they can be used by an ever grow- 
ing number of engineers in everyday design- 
ing, administration, and planning. 

designers in all branches of engineering. 
Manager for the London office is Mr 
Christopher Turner. 


Chris Turner, Manager Datatech, London 


By the end of this year, Data Technology 
expects to have available some 150 programs. 
Already available are programs for advanced 
project planning, sizing, simulation of elec- 
tronic circuits, statistical calculation and 
design, and three-dimensional model design. 


Data Technology Datech Ltd 
5 Hyde Park Gate 

London SW7 5EW 
Telephone: (01) 581 4151 


*Taylor-Williams 


Opto-electronics specialists 


Earlier this year, Regisbrook Limited, founded 
in 1982 by Chris and Cathy Williams, officially 
opened its new corporate headquarters in 
Pangbourne, Berkshire. By then, the company 
had reached a turn over of £1m; forward orders 
guarantee double that amount in 1985. 


Cathy Williams, Managing Director 


A manufacturing offshoot, Pulseview Limited, 
started operations some time ago with 
£500 000 start-up capital from three major City 
of London institutions. The company, based at 
Abingdon in Berkshire, will concentrate on 
advanced opto-electronic design and testing. 
More recently, Regisbrook created a new div- 
ision of the company to service their expand- 
ing market in defence and aerospace indus- 
tries. Regisbrook Defence Electronic Com- 
ponents and Systems (Regisbrook DECS) will 
Operate as an autonomous part of the 
company, while sharing the parent's facilities 
and expertise in display and visual technology. 


Chris Williams, Chairman & Sales Director 


Regisbrook have exclusive distribution 
agreements with a number of manufacturers, 
such as the JKL Components Corporation of 
California (miniature fluorescent lamps); 
(display modules); Kappa 
Messtechnik of West Germany (advanced 
miniature camera systems); and Futaba Cor- 
poration of Japan (graphics panels). 


Regisbrook Limited 
Unit 5 

Horseshoe Park 
Pangbourne 

Berkshire 

Telephone: (07357) 4841 
Telex: 849013 
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a loudspeaker 
for music lovers 


KEF Electronics Ltd 
Tovil, Maidstone, 
Kent ME15 6QP 
Telephone: (0622) 672261 
Telex: 96140 
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The pleasure derived from music 
is heavily dependent on clarity. 
Although we may sometimes 
listen to live music, most of what 
we hear nowadays is recorded, 
so that even the finest musical 
sounds will be spoilt if the repro- 
duction lacks fidelity or if they 
are accompanied by irritating 
noises and distortion. The item 
that most often lets the sound 
reproduction equipment down is 
the loudspeaker. But not the 
PL301, which has been designed 
by KEF Electronics Limited, the 
well-known loudspeaker 
designers and manufacturers 
from Maidstone. KEF has an 
international reputation for high- 
quality products and has, 
moreover, been active 
successfully in the DIY market 
for many years. This means that 
their products are readily 
available in most of the western 
world. Cogent reasons for 
building the PL301, which may 
not be the cheapest KEF design, 
but is certainly among the best! 


The PL801 is a passive, three-way system. 
Externally, it catches the eye because of 
its unusual shape. In finished form, it is 
partly filled with sand, which makes it 
quite heavy. Its reproduction is character- 
ized by strict neutrality and precision, 
resulting in a natural, lively sound. 


Design considerations 


Designing a loudspeaker box is no 
sinecure, since there is no detail that is 
not important or does not play a role in 
the finished product. The loudspeaker 
frame, the shape of the enclosure, the 
volume of the box, the positioning of the 
frame in the box, the damping, the filter, 
impedance correction networks, filter 
components — all these have to be care- 
fully matched to one another. 

KEF realized all this a long time ago. Their 
loudspeaker designs never have just one 
outstanding property, as is often the case 
with those of other manufacturers: the 


complete design is good. And that is cer- 
tainly the case with the PL301: no out- 
standing strong individual points, but no 
weak ones either! Technical character- 
istics are given in Table l. 

The PL801 is a good-size three-way system 
in, as usual with KEF designs, a closed 
acoustic box. The cross-over between 
bass, middle, and treble frequencies is 
provided by a Linkurtz-Riley filter with an 
initial slope of 18 dB per octave. 

The enclosure contains two separate com- 
partments: one for the bass speaker, and 
one for the middle frequency speaker and 
tweeter. At first sight, this basic design 
looks very similar to the RR105, the most 
pretentious of KEF’s loudspeaker 
enclosures. Even the speakers themselves 
are the same as in that model. On that 
basis you might think that the present 
design is a sort of updated or perfected 
(is that possible?) RR105, but you would be 
wrong, because the PL301 has a number 
of characteristic details which put it a little 
outside the normal KEF family. Those 
details are concerned with the precise 
positioning of the loudspeakers, the shape 
of the enclosure, and its freedom of 
resonance — together resulting ina 
neutral, uniform reproduction and tightly 
controlled bass performance. 

Building the enclosure(s) takes, of course, 
quite some time, but this is where the DIY 
enthusiast has the edge over the industrial 
producer. The home constructor does not 
consider the hours he puts into the work 
as part of the overall cost, and he is, 
therefore, able to carry out labour- 
intensive work that a manufacturer could 
not tackle at a profit. 


Drive units 


KEF have chosen what is probably their 
best three-way combination: the T52B 
tweeter, the B110B for the middle fre- 


Table 1. 


Technical characteristics 

Frequency range 35 Hz...20 kHz + 3. dB 
(see figure 13) 

Maximum sound 

pressure 

Sensitivity 

Input power 


109 dB 

86 dB (1 watt at 1 metre) 
not less than 15 watt not 
more than 200 watt 

8 ohms nominal (see 
figure 12) 

3-way; 18 dB per octave; 
crossover frequencies 

400 Hz and 3000 Hz 

low: KEF B300B (SP1071) 
middle: KEF B110B 
(SP1057) 

high: KEF T52B (SP1072) 
closed acoustic box (3rd 
order) ; 

bass compartment: 80 
litres (0.08 m$) net 

middie and high compart- 
ment: 3 litres (0.003 m?) 
net 

1050 mm high x 465 mm 
wide x 430 mm deep 


Impedance 


Dividing network 


Drive units 


Enclosure 


Volume 


Dimensions 


NN ‘ 


quencies, and the B300B for the bass. 
These units are shown in the photograph 
in figure 1. 

The bass speaker is one of the most 
recent additions to the KEF family. In 
earlier top-of-the-range designs, the 

200 mm Type B200 or the well-known oval 
Type B139 was normally used. The B300B 
(SP107]) is a robust 300 mm unit with a 
resonance frequency of 23 Hz, and is 
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Figure 1. Photograph of 
the three drive units. 
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Figure 2. Circuit diagram 
of the crossover network. 


Figure 3. Terminal 
voltages across the drive 
units via the dividing 
network. 
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rated at an impressive 150 watt sine wave 
or 200 watt music. 

The T52B (SP1072) tweeter has been in 
KEF’s range rather longer. It has a rela- 
tively large cone (52 mm diameter), 
whereas the speech coil is somewhat 
smaller (37 mm diameter). Moreover, it has 
a pleasantly low resonance frequency of 
650 Hz. 

The old guard of the three is the B110B 
(SP1057) middle frequency unit. This 

130 mm speaker has been produced by 
KEF for many years, and this makes it all 
the more amazing how well it still stands 
up to modern competition. Particularly as 
regards pulse performance, the B1I0B is 
second to none, as our own tests indicate. 


Crossover network 


Although KEF still used 12 dB loudspeaker 
dividing networks some years ago, 
nowadays all crossover networks have an 
18 dB per octave characteristic. Modern 
computer-aided design has made it poss- 
ible to tune these networks precisely to 
the relevant loudspeaker combinations. At 
the same time, these computer calcula- 
tions give the required frequency and 
impedance correction factors. 

The circuit diagram of the dividing net- 
work is shown in figure 2. The crossover 
points lie at 400 Hz and 3000 Hz respect- 
ively. The terminal voltages across the 
drive units (via the filter) are shown in 
figure 3. 

Although we will revert to this later in the 
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article, note that we have designed two 
different printed circuit boards. The first 
version is intended for KEF components 
only, and this board is part of the 
crossover network kit available from KEF. 
The second version, shown in figure 6, is 
of more interest to the pure home con- 
structor, since this is intended for com- 
ponents normally available from most 
electronics retailers. 

According to KEF, bipolar electrolytic 
capacitors are not nearly as bad as is gen- 
erally believed. Be that as it may, but note 
that they have taken the properties of such 
capacitors into account during the design 
calculations of their networks. This means 
that it is not possible to just replace these 
bipolar devices by foil capacitors. At low 
and middle frequencies, this is not much 
of a problem, since the audible dif- 
ferences between various types of capaci- 
tor in this range are virtually nil. Matters 
are quite different, however, at high fre- 
quencies: in our opinion a good foil 
capacitor here is definitely better than an 
electrolytic type. 

We feel, therefore, that capacitors C; and 
C; should be polyester, polycarbonate, or 
(best) polypropylene foil types. The 
smaller losses in these capacitors, as com- 
pared with those in electrolytic types, 
cause the output of the tweeter to rise by 
almost 20 per cent, while the impedance 
characteristic descends somewhat at high 
frequencies. These effects can be negated 
by connecting a 0.5 ohm, 5 watt resistor in 
series with both C; and Cy. 


Enclosure 


The enclosure is divided into two com- 
partments: one for the bass speaker, and 
the other for the middle and high fre- 
quency speakers, as shown in figure 7. As 
stated before, the PL301 is typified by its 
robustness, the individual placing of the 
drive units, and the shape of the 
enclosure. 

The strength and rigidity is, of course, 
vital. Everything possible has been done 
in this design to prevent disturbing panel 
resonances. The material chosen is 22 mm 
plywood; there are numerous reinforcing 
struts, and, last but not least, the sides are 
double-panelled and the resulting hollows 
are filled with sand. It could not be better! 
The remaining details worth mentioning 
reflect, without exception, the aim of 
obtaining optimum radiation of the sound. 
Noteworthy in this respect is the placing 
of the middle frequency speaker above 
the tweeter. Why this is done is illustrated 
in figure 4. When both these speakers are 
mounted in one plane and a line is drawn 
between the centre of the tweeter cone 
and the acoustic operating point of the 
middle frequency speaker, it is seen that 
in the conventional positioning shown in 
figure 4b the axis of radiation lies a little 
below the horizontal, while in the PL301, 
as shown in figure 4a, it lies above the 
horizontal. Except when the loudspeaker 
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85037-4 


Figure 4. Axis of radiation 
with (a) middle frequency 
unit above the tweeter, 
and (b) the other way 
around. 
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Figure 5. Various 
enclosure shapes and 
their characteristic fre- 
quency vs sound pressure 
curves. 
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Figure 6. Printed circuit 
boards for the crossover 


network: (a) bass section; 


(b) middle and high fre- 
quency section. These 
PCBs are not available 
ready made. 
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is at ceiling level, upward radiation is, on 
the whole, better than downward, because 
it is along a more direct line to the listen- 
ing position, so that the detrimental effects 
of damping by floor covering, particularly 
carpets, are prevented. It should be men- 
tioned here that in practice the direction 
of radiation deviates from that shown in 
figure 4 because of the effects of the 
phase shift caused by the crossover 
network. 

Another noteworthy feature of the PL301 is 
that the upper compartment is displaced 
forward with respect to the bass chamber. 
This shift of about 450 mm may, depen- 
dent on the listening position, be reduced 
slightly. The forward shift permits the 
design of the crossover network to be 
optimized. The necessary phase equaliza- 
tion for inter-unit time delay is incor- 
porated in the crossover design. 

The interchanging of the middle and high 
frequency loudspeakers is closely associ- 
ated with the shape of the cabinet. Most 
acoustic engineers are agreed that the 
shape of the enclosure has a vital bearing 
on the reproduction. Figure 5 correlates 
twelve differently shaped cabinets and the 
associated frequency response character- 
istics; it is derived from the well-known 
standard work Acoustical Engineering by 
W H Olson. Spherical shape a is clearly 
the ideal, but practical spheroids j and 1 
are a good second and third; particularly 
shape j is hardly inferior to the spherical 
shape. Noteworthy is that conoids f...1 
score badly, whereas old faithful shape k 
comes out quite well. 


The PL301 uses enclosure shape l, 
although the forward placing of the upper 
compartment makes the middle frequency 
characteristic approach that of shape j 
very closely. The partly slanting shape of 
the j and 1 variants is, therefore, the most 
conspicuous aspect of the PL301. That 
shape is continued in the front grille. 
From a practical point of view, this is an 
ideally shaped cabinet which has only 
one disadvantage: you need to be pretty 
good at woodworking to make it. 


Construction 


Starting with the dividing network, it 
seemed sensible to split the PCB, like the 
cabinet, into two parts: that for the bass 
section is shown in figure 6a, and that for 
the middle and high frequencies in 6b. 
The inputs of the two board are simply 
connected in parallel. Although building 
the PCBs is a fairly simple job, it is essen- 
tial that you stick to the stated component 
values! Inductors Z, and LZ, use ferrite 
cores, but all others are air-cored. The 
wire diameter for Zz, Z,, and LZ, should be 
1mm, and that for Z,, 0.6 mm. 

The capacitors, with the exception of Cy 
and possibly C; and C, (see crossover 
network above) are bipolar electrolytic 
types. Because values of 60 pF and 30 pF 
are not always easily available, the board 
has been designed to accommodate paral- 
lel combinations for C, and C3. Normal 
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Note: these PCBs are not 
available ready made. 


Figure 7. Artist’s impres- 


sion of the enclosure. 
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Figure 8. Amplitude vs 
frequency characteristic. 


Figure 9. Modulus of 


impedance vs frequency 


characteristic. 
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1.5 mm? flex may be used for the (fairly 
short) connections between the boards 
and the inputs sockets and between the 
boards and the drive units. 

We have already touched briefly on the 
enclosure proper, and figure 7 illustrates 
how it consists, as it were, of an inner and 
outer cabinet. Figure 7a shows the basis, 
comprising the bass chamber with the 
compartment for the middle and high fre- 
quency units mounted on top. The bottom 
of the smaller compartment has been 
extended to the back and provided with 
sunken holes to enable the box to be 
fastened to the bass compartment with a 
couple of heavy bolts and wingnuts. Fig- 


ure 7b shows what the construction looks 
like when the slanting side panels of the 
middle and high frequency chamber and 
the outer enclosure have been added. 
The spaces between the side panels of 
the bass chamber and the outer enclosure 
are filled with sand. There is sufficient 
space left behind the upper compartment 
to accommodate not only the crossover 
network, but also a power amplifier. 

The three drive units are sunk into the 
front panels. This does not require any 
milling or chiselling, because we have 
used a sandwich construction of two 
separate sheets of plywood that are glued 
together. The foremost sheet has a cut-out 


(continued on page 47) 
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Constructional details 


The bass chamber 

@ Fit battens 1...5, and then 6 and 7, to 
side panels A and A’ Next, fix panels B 

and B’ to the side panels. 

H@ Fit anti-boom panels to the inside of 
those parts of B and B’ that protrude 
above the bass compartment. This is best 

done with floor covering adhesive. 

@ Mount partition C between side panels 
A and A’. 

@ Glue batten 12 to rear panel F and then 
fasten this panel in place. 

@ Glue battens 8 and 9 to lid D of the 
bass compartment. 

H Glue battens 10 and 11 to floor panel E 
of the bass compartment. 

@ Fit floor panel E and lid D to side 
panels A and A’. 

@ Fit anti-boom panels to the inside of 
panel G and then fasten this top lid to 

panels A-B and A°B’. 

@ Cut holes as indicated in panels H and 
I and then glue these panels together 

securely. 

@ Fit centre batten 13 between battens 2 
and 2’ at the front. 

@ Make all electrical connections to the 
bass drive unit. 

@ Fit 30 mm thick sheets of rock-wool to 
the inside of all panels and then fill the 

space behind the woofer loosely with Dr 

Bailey’s longhair or fleece. 

HB Mount front panel H-I in place. 

M@ Fill the space between panels A and B 
and that between A’ and B’ with (dry!) 

sand. 

@ Mount the bass drive unit in place with 
nuts, bolts, and washers. 

@ Finish the compartment as required 
with varnish, veneer, and so on. 


Middle and high frequency compartment 
@ The front panel consists of J, K, and L; 
cut holes as indicated, and glue the 

three sections firmly together. 

lM Fit sides M and M’ to the front panel, 
and at the same time fix partition N. 

Glue lower panel O and lid P to the 
compartment, and then fix back panel 

Q. 

@ Fit slanting panels R and R’ at the front. 

@ Make all electrical connections to the 
two speakers. 

M@ Fit the drive units in the compartment. 

@ Fill the compartment loosely with Dr 
Bailey’s longhair or fleece. 

@ Finish the compartment as required 
(varnish, veneer, and so on). 

@ Screw the compartment to the bass unit. 


Grille 

@ Drill holes in the top and bottom of the 
grille, ie, panels S and 8’, for the cloth 

tensioning bars. 

MH Assemble panels S and 8S’, together with 
battens 14 and 15 and cloth tensioning 

bars 16 and 17. 
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floppy centring 
unit (080) 


(July&August 1985, p. 82) 
In the article it is erroneously 
stated that “all existing con- 
nection remain’. This is, how- 
ever, not entirely true, as the 
old MOTOR ON to GND con- 
nection must be removed. 


corrections 


direct reading 
digitizer (054) 


(July&August 1985, p. 60) 


The article does not mention 
that, with the input open, P) 
should be adjusted to give an 
output of 000 while Pzshould 
be adjusted to give 900 at the 
output when the input is 
900 mV. 
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make your own PCBs 


DANGER! Ultra-violet light is harmful to 
your eyes, so when working with a mer- 
cury vapour lamp, wear some form of 
effective eye protection. 


You require an aerosol of ‘ISOdraft’ 
transparentizer (distributors for the UK: 
Cannon & Wrin, 68 High St., Chislehurst, 
Kent, 01 467 0935, who will supply the 
name and address of your local stockist on 
request), a mercury vapour lamp, sodium 
hydroxide (caustic soda), ferric chloride, 
positive photo-sensitive board material 
(which can be either bought or home 


truder alarm 


made by applying a film of photo-copying 

lacquer to normal board material). 

@ Wet the photo-sensitive (track) side of 
the board thoroughly with the 

transparant spray. 

@ Lay the layout cut from the relevant 
page of this magazine with its printed 

side onto the wet board. Remove any air 

bubbles by carefully ‘ironing’ the cut-out 

with some tissue paper. 

@ The whole can now be exposed to ultra- 
violet light. 

@ The exposure time is dependent upon 
the ultra-violet lamp used, the distance 
of the lamp from the board, and the photo- 

sensitive board. If you use a 300 watt UV 


lamp at a distance of about 40 cm from the 
board and a sheet of perspex, an exposure 
time of 4...8 minutes should normally be 
sufficient. 
™@ After exposure, remove the layout sheet 
(which can be used again), and rinse 
the board thoroughly under running water. 
@ After the photo-sensitive film has been 
developed in a sodium hydroxide solu- 
tion (about 9 grammes of caustic soda to 
one litre of water) for no more than 
2%...3 mins at 20°C, the board can be 
etched in ferric chloride (500 grammes of 
FeCl to one litre of water). Then rinse the 
board (and your hands!) thoroughly under 
running water. It is advisable to wear rub- 
ber or plastic gloves when working with 
caustic soda or ferric chloride solutions. 
@ Remove the photo-sensitive film from 
the copper tracks with wire wool and 
drill the holes. 


intruder alarm 


solid-state relay 


Apology: owing to lack of space, it was not possible to include the drawings for the RS232 interface board; if at all possible, this 
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will be included next month. 


make your own PCBs 
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Figure 11. Construction 
plan. 
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Finish the grille as required (varnish, 
veneer, and so on). 

M@ Fit dowels in the side battens — 14 and 
15 — to enable the grille to be fastened 

to the enclosure. 

M@ Fasten the grille cloth to the top and 
bottom of the grille with steel tension- 

ing wires. The protruding edges of the 

cloth should be stapled to the back of the 

side battens. 

M@ Fit the grille to the enclosure. 


the same size as the outer diameter of the 
loudspeaker, while the second panel has 
a slightly smaller cut-out. KEF provides a 
paper template for cutting the holes for 
the drive units. 
The complete cutting pattern of the 
enclosure with all dimensions is given in 
figure 10. It has been designed in a man- 
ner by which standard available sheets of 
wood are utilized as economically as 
possible. If your carpentry skills are 
suspect, it is wise to have the material 
sawn by an experienced carpenter to 
ensure that all parts are the right size and 
straight! 
For the rest, you need a good quantity of 
first class wood glue and an assortment of 
screws and/or nails. Since this is in any 
case a project for experienced handymen, 
we will not go into details as to what types 
and sizes of screws and/or nails, or, 
indeed, whether you screw or nail the 
cabinet together. As long as all panels are 
fastened together securely, and the 
cabinet is airtight on completion, it does 
not matter how you do it. 
The construction plan is given in figure 11: 
a shows the complete enclosure with out- 
side dimensions, b shows the bass 
chamber complete with outer enclosure, 
and c gives all the details of the middle 
and high frequency speakers compart- 
ment complete with grille. Construction 
can thus be sub-divided into three differ- 
ent phases, detailed on pages 39, 40 and 
45, 46, which can conveniently be lifted 
out if desired. 


Finally 

As stated before, the crossover network 
may be housed in the empty space 
behind the middle and high frequency 
compartment. 

The various interconnecting wires can be 
taken through the (back) panels via 3 mm 
diameter brass threaded rods and heavy- 
duty spade terminals. 

The photographs in figure 12 show various 
stages of the construction. 

Impedance and frequency curves are 
given in figures 9 and 8 respectively, 
while the technical characteristics are 


summarized in table 1. i 
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Figure 12. Photographs of 
various stages in the con- 
struction. 
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advertisement 


FREE 44 PAGE 
PRICED AND 
ILLUSTRATED 
CATALOGUE ON 
REQUEST 
® Over 6000 items stocked 


Telephone 061 432 4945 


You can depend on 


to supply the fine 
range of test & 
measurement 


generators etc. 


ELECTROVALUE LTD 28 St. Jude's Road, Englefield Green, Egham, 
Surrey TW20 OHB Phone Egham (0784) 33603. Telex 264475 
North Branch, 680 Burnage Lane, Manchester M19 1NA 


Please mention this publication when replying 


BRITAINS FOREMOST QUALITY COMPONENT SUPPLIERS 


This month we feature some fantastic bargains. Our standard 
range of professional quality kits and cassette decks is still ex- 
panding, along with new lines in Video heads and power sup- 
plies. Our FREE list gives details of these and many other lines. 
ALL BARGAIN ITEMS IN THIS & THE NEXT COLUMN INCLUDE 
VAT & POST. 


EX PO DIGITAL TIMER TRT 340 


Mains/12v DC powered precision timer with full 4-digit display. 3 ranges 
up to 9999mS. Sharp LED display holds until reset or cancels after user 
variable display time. Timing start and stop independantly controllable 
by any of 4 types ofinput. Display test button on rear. Complete unit is 
housed in an elegant case with carrying handle/stand. These cost the 
PO many hundreds of pounds, our price to you only £29.78 


LIQUID CRYSTAL DISPLAY 
WATCH MODULE 


With LCD display, 2 pieces of Polarising material, backlight diffuser, 
micro lamp, precision crystal, trimmer, battery contacts and open 
microcircuit, Untested, 5 for £1 


PLESSEY MAINS INTERFERENCE 
SUPPRESSORS 


Filter unit for mains borne interference. Max current 1.5A. Our Price, 
brand new only £2.27 
Same Item, Store soiled only £1.61 


10 W POWER AMPLIFIER MODULE 


Mullard LP1173 Amplifier module. Needs 24v OC Supply to give 10 watts 
into 4 ohm speaker. Size 112 x 70 x 29mm. Complete with heat sink 
Only £2.40 complete with Data. 


ALPS FF317U FM FRONT END 


Beautiful, precision made High Quality variable capacitor tuned FM 
Front End with Dual-gate MosFet. 

Covers full FM range of 87 to 109 MHz. 12v supply. 

ONLY £5.15 Circuit if required 35p. 


Personal callers are always very welcome but please 
note that we are closed all day Saturday 


CAR RADIO FM IF AND STEREO 
DECODER 


so prectanee 


Miniature PCB with 10.7MHz ceramic filters, 2-transformer ratio detec 
tor, AX010 noise suppression IC and TCA4500A advanced stereo 
decoder IC. Only needs front end to make FM tuner or car radio. Com 
plete with circuit 

Incredible value at Only 


TOP LOADING STEREO CASSETTE 
MODULES 


Limited quantity of brand new stereo cassette units, as used in hifi 
music centres etc. All have auto stop. 

Deck type 858B. 12v DC motor. 3-digit counter. £29.32 
Deck type 811C. As above but with Dolby noise reduction. Fully wired 
with twin VU meter, level controls, pilot lights and DIN socket.£44.73 
Deck type 828A. Deck mechanism only as used in both above, produced 
by one of Japan’s top manufacturers. Fitted high quality stereo R/P 
head and Ferrite erase. 12v DC electronically governed motor. £11.27 
Cassette Door to fit any above. £4.02 
Deck type 111D. Complete module with record and play electronics, 
3-digit counter, AC drive motor and cassette door. £21.73 


COMPLETE STEREO TUNER MODULE 


3 Band. LW/MW/FM Stereo Tuner fully assembled on PCB 165 = 
85mm. Supplied with Ferrite Rod Aerial, stereo LED and band switch 
fully wired. 12v DC Supply. 

TU560 Tuner, Price Only £7.99 
Drive accessories with 2 knobs, tuning drum, window and scale.£2.99 
Special price for both items bought together £9.70 


PANEL METERS 


Special front design that can be mounted on, or behind a front plate. 
Front 60mm »* 45mm. Two types, FSD 50v DC & 1A DC ideal for 
power supply. 


Both the same price £6.21 each. 


24 Hour Sales Line 
(0691) 652894 


KEF 
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The Speaker Engineers. 


KEF AUTOMOTIVE SERIES 
KEF ‘C SERIES 

KEF REFERENCE SERIES 
KEF PROFESSIONAL SERIES 
KEF CONSTRUCTOR SERIES 


Write for free information pack, specifying the 
particular KEF Series in which you are interested to: 

KEF Electronics Ltd., Tovil, Maidstone, Kent 
ME15 6OP. Tel: 0622 672261. 


HIGH QUALITY REPLACEMENT 
CASSETTE HEADS 


Do your tapes lack treble? A worn head could be the problem. Fitting 
one of our replacement heads could restore performance to better than 
new! Standard mountings make fitting easy and our TC1 Test Cassette 
helps you set the azimuth spot-on. We are the actual importers which 
means you get the benefit of lower prices for prime parts. Compare us 
with other suppliers and see! The following is a list of our most popular 
heads, all are suitable for use on Dolby machines and are ex-stock. 
HC20 Permalloy Stereo Head. This is the standard head fitted as 
original equipment on most decks £5.11 
HM390 High Beta Permalloy Head. A hard. wearing, higher perfor- 
mance head with metal capability . £8.06 
HS16 Sendust Alloy Super Head. The best head we can find. Longer 
life than Permalloy, higher output than Ferrite, fantastic frequency 
response £9.91 
HQ551 4-Track Head for auto- reverse or  quadrophonic use. Full speci- 
fication record and playback head £9.73 
Please consult our list for technical data on these and other Special Pur- 
pose Heads. 

MA481 Latest version Double Mono (2/2) Record/Play head. 
Replaces R484 oe £8.90 
SM166 Standard Mounting 2/2 Erase head. Compatible with above 
or HO551 4 Track head ’ arate £5.90 
H524 Standard Erase Head. Semi double gap, high ‘efficiency £1.50 
H561 Metal Tape Erase Head. Full double gap £4.90 


HART TRIPLE-PURPOSE TEST 
CASSETTE TC1 


One inexpensive test cassette enables you to set up VU level, head 
azimuth and tape speed. Invaluable when fitting new heads. Only £4.66 
plus VAT and 50p postage. 


Tape Head De-magnetiser. Handy size mains operated unit 
prevents build up of residual head magnetisation causing noise on 
playback £4.54 
Curved Pole Type for inaccesible head . £4.85 


send for your free copy of our LISTS. Overseas please send 2 IRCs to 
cover surface Post or 5 IRCs for Airmail. 
Please add part cost of post, packing and insurance as follows: 


INLAND 

Orders up to £10 — 50p 
Orders £10 to £49 £1 

Orders over £50 £1.50 


OVERSEAS 

Please send sufficient to cover 
Surface or Air Post as 
required. 


PLEASE ADD VAT 
TO ALL PRICES 
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One of the most common sales ploys in the computer world is to 


demonstrate a machine's capability for graphics. Unfortunately, the 
graphics card is often an optional extra or so basic that it needs very 
powerful programs to control it. In general, it is far better to use a 
separate graphics card. The one described in this series of articles 
offers a range of options rarely found together in one project. It is 
very efficient due to the clever balance of software and hardware: a 
balance achieved only after many months of design and tests. The 
major characteristics of both the hardware and the software are 


summarized in Table 1. 


high-resolution 


colour graphics card 


the first in a series of articles describing a 512x512 or 512x256 pixel, 
black & white or colour graphics card, complete with software 


P Lavigne & 
D Meyer 


ASCII is the acronym for 
American Standard Code for 
Information Interchange; it is 
a 7-bit code that gives 128 
unique combinations or 
characters, of which 32 are 
reserved for special control 
functions. 


pixel is short for picture el- 
ement; it is also called a pel 
or a dot 


Table 1. Technical 
characteristics of the 
graphics card. 
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Basically, a graphics card is an 
autonomous terminal that generates 
graphic video images based on instruc- 
tions received and decoded by the soft- 
ware. In a sense, it is similar to a printer 
receiving ASCII codes and converting 
these into control signals for driving its 
print head. The difference between a 
printer or x-y plotter and a graphics card 
is that the latter does not need a separate 
CPU to interpret the instructions, since it 
makes use of the host system’s 
microprocessor. The processor on the 
graphics card is used to generate the 
screen memory and to make traces. 


Design considerations 


A graphics card has a number of advan- 
tages over a VDU card: it provides dot-by- 
dot (rather than block-by-block) graphics; 
its results have a high resolution; and it 
can support colour. In addition, a graphics 
card enables text to be included in the 
picture, so that, with the associated soft- 
ware, it is also an alphanumeric video ter- 
minal with a resolution of 32 lines of 80 
columns. This latter property is more 
important than may appear at first sight, 
since it enables both the colour and the 
size of the characters to be easily 
changed, to the obvious benefit of ver- 
satility. 

All pixels on the screen are accessible on 
an x-y matrix when the coordinates are 
presented to the graphics processor. The 
origin, x=0; y=0, is found at the top left- 
hand corner in text mode and at the bot- 
tom left of the graphics screen. 

The complete card, with colour extension, 
uses only 19 addresses in the host’s 
memory. This makes it simple to include 
the card in any system, particularly a 


Table 1. 

HARDWARE 

Processor: GDP9366 (9365) or GDP9367 

Databus: 8-bit, buffered 

Addresses 19 (XX50...XX5F, XX64...XX66). 

decoded: The screen memory is autonomous 
with automatic refresh (16K per page 
and per colour) 

‘Synchron- composite, normal or inverted (buf- 

ization: fered TTL output) 

Video: monochrome, RGB or RGBI (buffered 
TTL outputs) 

Lightpen: negative pulse (buffered TTL input) 

Resolution: 4 pages of 512 x 256 pixels 
(9366/9367) 
2 pages of 512 x 512 pixels 
(interlaced only/9367) 

Colours: monochrome on the main 
board 8 or 16 
RGB on the extension colours 
Note: The number of colours does 
not restrict the resolution in any way. 
Several extension cards may be 
added. 

Scrolling: vertical scroll (the software changes 
the display addresses sent by the 
GDP to the video memory) 

RWM: read/modify/write mode (EXOR gate 
between pen and paper) 

Communi- ___ pixel-by-pixel reading (the 

cation with microprocessor uses a special instruc- 

the screen tion to feed the pixel coordinates into 

memory: the GDP) 

Interrupts: |RQ (3 programmable modes) 

Generators: # alphanumeric characters (on a 

5x8 matrix). The number of 
characters is individually program- 
mable for x and y axes. 
@® programmable vectors (four types 
of trace) — see software 

SOFTWARE 

The graphics card is supplied complete with software 

{a little less than 4K of 6502 object code). This is 

sub-divided into two programs, one of which - 


generates all the text (and is a sort of ASCH video 
terminal) and the other handles all the graphics. The 
software is completely autonomous and acts almost 
like a super reception routine for the contents of the 
accumulator. Note how concise the instructions are. 


6502-based one, since the control inter- 
preter was designed around this pro- 
cessor. The software can, of course, be 
changed to suit a different processor, or 
to enable the graphics card to be driven 
direct, but this involves some more work, 
which will be considered at a later stage. 
The colour extension and mother boards 
are both of eurocard format. The latter is 
completely independent and 
monochrome; its input is linked to the 
microprocessor bus, while the output pro- 
vides the video signals that are fed direct 
to a monitor. Apart from the graphics pro- 
cessor and TTL circuitry, this card con- 
tains 64 K of dynamic RAM. 

The colour card, which will be discussed 
later, has four banks of 64 K memory that 
form an extension mounted parallel to the 
mother board. This card communicates 
with the host’s microprocessor via its data 
bus, and with the mother board by a 
separate bus. It provides RGB (red, green, 
blue) signals that are combined with the 
base board’s video signal to obtain 2, 4, 8, 
or 16 colours (or shades of grey) ona 
monitor with RGB or RGBI (I = intensity) 
inputs. It is possible to add a second 


extension card (for which provision has 
been made) and generate, 32, 64, or 128 
colours. 


Functional diagram 


The basic functional diagram is given in 
Figure la; that in the Figure lb is complete 
with the colour extension card. The 
graphics card is based on the Thomson 
Type EF9365, EF9366, or EF9367 graphics 
display processor (GDP). The processor 
generates 64 K of dynamic video RAM, 
which is completely separate from the 
memory of the computer with which the 
graphics card is used. The timing and 
clock stages control the timing of the 
internal signals and are in turn driven by 
the dot clock, which is either a 12 MHz or 
14 MHz version. 

The graphics card can access the 
microprocessor data bus either via the 
GDP or via the read/write latch. An 
internal address decoding circuit handles 
all communications and the graphics card, 
therefore, needs only nineteen addresses 
from the host system. 


Table 1 


CHRS$ Text mode commands 
(1) Transfer video buffer contents to screen A 
(2) Open the video buffer Bo 


Graphic mode commands 
Set text mode 
Set background color to color 


arr 
n 


(3) Close the video buffer B—n Combine the background color with color ‘’n”’ 
(4) | Use graphic commands in text mode Cn Set pen color to color “'n”’ 

(5) Cc —n Combine the pen color with color “'n”’ 

(6) : Dxy Draw from current position to x,y destination 
(7) D x,y.x,y,-.. D may be followed by several x,y destinations 


(8) Backspace (cursor left) 


X,Y coordinates are given from absolute origin 


(9) Horizontal tabulation (cursor right) E 
(10) Line Feed {cursor down) F 
(11) Vertical tabulation (cursor up) G tn,xy n=1: pns2: pn=—1: ;n=—2 
(12) Clear screen&home cursor H Home pen to current origin (without drawing) 
(13) Carriage Return I Set current location as new absolute origin 
(14) JXxY Draw from current pen location to relative 
(15) position x.y 
(16) : J XYLXY, J may be followed by several x,y destinations 
(17) - Set text mode K 
(18) Set graphic mode Ln Set line type n; n=@: jp n=1: ..... . 
(19) n-2) ns 
(20) Reset the character size M xy Move to absolute location x,y without drawing 
(21) N 
(22) O s,r,t Draw a circle or a disk with current absolute 
(23) origin as center 
(24) Ss = sectors; r = radius; t = thickness 
(25) 
(26) Erase current line & 
(27) Escape Set 2 ) 3 6 32 64 128 255 
(28) ene cursor P characters Print alphanumeric characters without leaving 
(29) Clear to end of line graphic mode 
(30) Qd Set the print direction; d = 9: horizontal; 
(31) d = 1: vertical 
R xy Move to relative x,y position from current pen 
location {without drawing) 
Sxy Set character size x on X axis / y on Y axis 
Examples in BASIC: Te a a type t= 2 folmal, 
PRINT CHRS(18) M@,127,1 U p.u Select pen/eraser up/down; p=1: pen; p =: 
PRINT "B6,C4,D255,127,255,0 eraser; U=1: down; u=@: up 
PRINT "C2,M127,63,1 VxY Get pixel status in specified x,y location 
PRINT “0255,60,2 wm Set Read-Modify-Write mode; m=@: no RMW 
etc... mode: m=1: RMW 
X a,s,i Draw a coordinate axis from current location in 
direction ‘'a’’ using increments ‘'s’’(teps) 
(+ or —) and marking ‘‘i’’(ntervals) 
Zp Select page ''p’’ 
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Table 1 gives the instruc- 
tions that are accepted by 
the command interpreter, 
which will be discussed 
later. These instructions are 
not directly intended for the 
GDP, which cannot interpret 
them either in the form 
given. Note that the ma- 
jority of the instructions and 
their syntax are the same as 
those used with a number 
of plotters, such as, for 
instance, the Tandy. 

Before the command inter- 
preter can be dealt with, it 
is necessary to study the 
mother board, followed by 
the colour extension card. 
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black/white 
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Figure 1a. Functional 
diagram of the black & 
white version of the 

graphics card. ih 
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Figure 1b. Functional 
diagram of the colour 
version of the graphics 
card. 
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The SCROLL register enables the 
microprocessor to shift the addresses sup- 
plied by the GDP to the video memory in 
order to move the entire screen image 
vertically. This is particularly interesting 
when there is text on the screen. 

The COLOUR register allows the colour 
of the pixels to be changed, and also per- 
mits the shift of the screen memory from 
the 512 x 256 (non-interlaced; four pages) 
mode to the 512x512 (interlaced; two 
pages) mode. 

The RMWS (read-modify-write select) 
register enables the contents of the 
screen to be altered without the need of 
memorizing the original, which can, how- 
ever, be recalled afterwards. This will be 
dealt with in more detail later. 

The PIXEL register makes it possible for 
the microprocessor to examine the state of 
a pixel, the coordinates of which it has 
fed to the GDP. It is, of course, a read 
only latch. 

The second SCROLL function (in associ- 
ation with the SCROLL register) alters the 
addresses sent by the GDP to the video 
memory so as to shift the entire image 
vertically. 

The RAS (row address strobe) simply 
distinguishes between the two different 
access modes of the GDP to the video 
memory. In the first of these modes, eight 
ICs in the memory are accessed simul- 
taneously to refresh or change the 
background colour or any other aspect of 


2a 


the addressed byte. In the other mode a elektor electronics 


single IC is accessed to read or write a 
single point, ie., when only one bit of the 
relevant byte is addressed. 

The complete functional diagram in 
Figure lb includes the extension for 

8 colours, which will be reverted to later. 


Black & white picture production 


The image on the fluorescent screen of 
the cathode-ray tube (CRT) in the monitor 
display unit comprises hundreds of 
thousands of pixels. The screen is 
scanned in both the horizontal and the 
vertical direction by an electron beam 
moving at a rate of 64 us per line. The 
horizontal direction is termed the line, and 
the vertical direction, the field (also called 
the raster). Sawtooth waveforms are used 
to deflect the beam: the flyback period is 
blanked out. 

Pulses are used to synchronize the 
original signal and the screen image. The 
line synchronizing pulses are generated 
during the line flyback period, and the 
field synchronizing pulses during the field 
flyback. 

For optimum performance, the number of 
horizontal scans is made larger than the 
number of vertical scans. The number of 
lines traversed per second is the line fre- 
quency; the number of vertical scans per 
second is the field frequency. 
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Figure 2a. Picture size 


and image production. 
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Figure 2b. Composition of 
the video signal. 
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which the lines of successive fields are 
not superimposed on each other, but are 
interlaced; two rasters form a complete 
picture or frame. The number of complete 
pictures per second is the frame fre- 
quency, which is, therefore, half the field 
frequency. The field frequency is slow 
enough to allow a great number of 
horizontal lines, and fast enough to 
eliminate flicker. European systems 
invariably use the 625 lines per frame stan- 
dard recommended by the CCIR, anda 
field frequency of 50 Hz, whereas the 
system in North America uses a 60 Hz 
field frequency and 525 lines per frame. 
A graphics card defines a rectangular 
window within the screen area as one in 
which lines are scanned in 42.667 us (see 
Figure 2a). If each line contains 512 pixels, 
it is about 83 ns wide. A complete 
scanning line (from one edge of the 
screen to the other) then contains 768 
pixels. This gives a pixel frequency of 

12 MHz, which is applied as a clock toa 
shift register. If this is an 8-bit type, the 
bits are input at a frequency of 1.5 MHz. 
At the start of a scanning line nothing hap- 
pens until it reaches the left window 
frame: the shift register then loads the first 
byte and outputs one pixel every 83 ns 
(see Figure 2b). After 8x83 ns, the first 
eight bits at the top left-hand side of the 
screen are either on or off. The shift 
register then loads the second byte, and 
continues outputting bits. This goes on 
until it has output the last bit of the 64" 
byte for this line, when the line reaches 
the right-hand frame of the display win- 
dow. Nothing happens then until the line 


Generally, interlaced scanning is used, in sync(hronization) pulse, when the electron 


beam flies back to start scanning the next 
line. This process continues until the end 
of the last line at the bottom of the win- 
dow has been reached. Note that the top 
and bottom of the screen fall outside the 
window. 

Next, the field synchronizing pulse causes 
the electron beam to fly back to the point 
of origin at the top left-hand corner of the 
screen, and the whole process starts 
afresh. 

It is clear that there are three factors 
determining the picture: the sync pulses, 
which have fixed frequencies irrespective 
of the contents of the picture, and the 
video signal proper. The latter may be 
considered as composed of all the pulses 
corresponding to the dots making up the 
picture. It is derived from the dot clock, 
which provides the timing for the output 
shift register. This register receives infor- 
mation as to brightness of the pixel in 
packets of eight bits — the luminance 
signal — that are loaded simultaneously to 
the video memory. The pulse indicating 
“load the next byte” arrives while the 
previous eight bits are being read, pro- 
vided the beam of electrons is within the 
window. A blanking signal ensures that 
the screen outside the window remains 
completely dark. 


Colour pictures 


The colour information is contained in the 
chrominance signal, which is obtained by 
combining three binary signals, each of 
which represents one of the primary 
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colours red, R, green, G, and blue, B. Any 
three primary colours can be mixed, in 
suitable proportions, to produce any other 
colour, except black. In other words, the 
colour is determined by the binary word 
formed by a combination of the three 
binary colour signals; this combination is 
also known as pel or pixel, both short 
forms of picture element. 

The three colour signals are usually 
applied to the RGB inputs of the monitor. 
When the R input is high, and the other 
two low, the pixel will show up red; 
similarly, a high blue input and low R and 
G inputs will result in a blue pixel. Further 
primary colours are produced under the 
following conditions. 


R (high) + G (high) + B (low) = yellow 
R (low) + G (high) + B (high) = cyan 
(greenish blue) 

R (high) + G (low) + B (high) = magenta 
(reddish blue) 

R (high) + G (high) + B (high) = white 
R (ow) + G (ow) + B (low) = black 


The colour signals are output by three 
separate shift registers; this situation is 
shown for black and white or one colour 
in Figure 3. The registers are fed by three 
parallel banks of memories: each channel 
carries a signal as shown in Figure 2b. 
The line and field sync signals, the dot 
clock, and the load shift register are, of 
course, common to the three channels. 
Reiterating, there are thus three bits with 
the same address (but each in a distinct 
memory bank) for each pixel on the 
screen. 

If the screen is black and its colour is 
réquired to be changed to, say, red, the R 
memory must be written to; if a yellow 
screen is required, the red and green 
memories should be accessed. This is, of 
course, true of not only the entire screen, 
but also of each individual pixel. 

The graphics card must, therefore, have a 


dataline and a write select line common to: 
the three memory banks, and also an 
individual select line. In practice, this 
requires two signals: one to indicate 
whether a bank is accessed or not; and 
the other to specify what is being done 
there. When the writing is green on a red 
background, for example, the pixels that 
are written must be accessed in both the 
green and the red memory. However, 
when the bit in the G memory is actuated, 
the same address in the red memory must 
be disabled. If this were not done, the 
pixel in the example just described would 
be green + red = yellow ona red 
background. 

Note that a pixel being lit on the screen 
has a logic low level on the graphics card, 
and a high level when it is dark. 


Part 2 will appear in our October 1985 
issue. K 


Did you know... 


...that FORTH is currently the hottest 
high-level computer programming in the 
language industry? 

Though still relatively new, FORTH is rap- 
idly gaining in popularity because of its 
reduced memory requirements, modular 
structure, inter-active nature, and ability to 
be extended to a problem-solving 
language. 

Prime areas of application for the 
language are in data acquisition, process 
control, robotics, or any other application 
that requires high speed with low software 
overheads. 
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Figure 3. Production of a 
single-colour signal; three 
registers as shown are 
needed for a colour 
graphics card. 
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design ideas 


The subject of ‘speech and com- 
puters’’ has been discussed in these 
pages on several occasions, the last 
one being in the March 1985 issue. 
The accent then was mainly on the 
speech processing aspect, which is 
technically easier than voice recog- 
nition. It is, therefore, fascinating for 
all those interested in this subject 
that General Instrument now have 
available two chips — the SP1000 
and the VSR1000 — that, in combi- 
nation, tackle the problems of both 
speech processing and voice recog- 
nition. The SP1000 is a voice recog- 
nition and synthesis IC, and the 
VRS1000 is an 8-bit microcomputer 
to control the SP1000. 

The combination of the two chips 
provides the designer with complex, 
ready-to-use recognition and syn- 
thesis algorithms. Typical applications 
include robotics, aids for the handi- 
capped, security devices, and voice- 
dial telephones. 


The nucleus of the SP1000 is a lat- 
tice filter that can be programmed 
for synthesis and recognition modes. 
In the synthesis mode, the VRS1000 
feeds the filter speech data it has 
computed: these data control the 
filter characteristics. In the recog- 
nition mode, the filter extracts from 
an incoming audio signal the LPC 
(linear predictive coding) information 
required for the digital speech pro- 
cessing. 

To this end, the audio signal is 
scanned every 160 us by an 8-bit 
analogue-to-digital converter; the 
resulting eight bits are fed to the 
SP1000, as shown in Figure 1. The 
filter extracts eight significant audio 
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coefficients as well as relevant infor- 
mation as to audio signal amplitude: 
all this information is then stored on 
board the SP1000 and sent to the 
microprocessor every 20 ms. 

Each spoken word is divided by the 
SP1000 into twelve frames, for each 
of which a time-weighted average of 
the coefficient is calculated and 
stored. This means that for each 
word a storage requirement of 

108 bytes is required. 

A single word should last no more 
than 2 seconds, and the space 
between two words should be not 
less than 200 ms. In this context, it 
is important that the audio signal 
level is matched to the input of the 
analogue-to-digital converter, so that 
the latter works under optimum con- 
ditions. To this end, the SP1000 has 
three ‘‘gain’’ outputs, which are fed 
to an external analogue gain control. 
The LPC coefficients calculated by 
the VRS1000 are converted by the 


filter in the SP1000 into a digitally 
speech-modulated signal. Only a 
low-pass filter and a power amplifier 
are then required at the output to 
complete the synthesis process. 

The VRS1000 is functionally equiv- 
alent and pin-by-pin compatible with 
the General Instrument Type 
PIC7040, which is a licensed, 
second-source of the Texas Type 
TMS7040. These ICs are 8-bit 
microprocessors with internal 4 K 
ROM. This ROM contains the entire 
program for the control of the 
SP1000. 

During speech processing, the 
VRS1000 deals with the computation 
of the LPC coefficients extracted 


from the text provided by the host 
computer; during voice recognition, 
it compares the LPC coefficients pro- 
vided by the SP1000 with the stored 
vocabulary. The VRS1000 can 
recognize twenty words simul- 
taneously. 

Other functions of the VRS1000 are: 
retraining of the vocabulary; creating 
vocabulary subsets; storing 
templates on disc; and rejecting a 
word that is found not to be a 
member of the recognition 
vocabulary. 

Accuracy of voice recognition is 
claimed to be better than ninety- 
eight per cent according to the 
Doddington-Schalk standard test. 
The search time, i.e., the time 
required to recognize or reject a 
word, depends on the size of the 
vocabulary: as a guide, 45 ms per 
word. It seems, therefore, sensible to 
sub-divide a vocabulary of, say, 100 
words into five subsets of 20 words 
each; the search time will then 
always be less than 1 second. 

It should be borne in mind that the 
recognition accuracy is bound to suf- 


fer with large vocabularies, since the 
likelihood of similar sounding words 
is then greater. 

An advantage of the system is that a 
vocabulary has to be learnt: it is 
specific to a speaker, but can, none 
the less, be modified at any time. 
Furthermore, a number of speakers 
may enter their own specific 
vocabulary. 

Since articulation, depth of voice, 
and speed of speech even in the 
same word spoken by the same 
speaker vary from time to time, it is 
possible to enter a word up to 255 
times, and store the average. This, of 
course, results in very high recog- 
nition accuracy. 
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Communication with the host com- 
puter is kept simple by the use of 
the ASCII code, so that it will nor- 


mally not be a problem for individual 


control programs to be used. 


Literature: 

SP1000: preliminary information 
Application note AN-0504 
General Instrument 

Times House 

Ruislip HA4 8LE 

Telephone: (089 56) 33355 


General Instrument Corporation 
International: 

600 West John Street 
Hicksville 

New York 11802 

Telephone: 516-733-3107 


design ideas 


Figure 1. The functional diagram of the SP1000/VRS1000 combination shows that 
only a few peripheral devices are required to design a complete voice recognition 
& speech processing unit for use with a microcomputer. 


Recognition data storage 


Speech processing data storage 


CLK 
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UY 85085 
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elektor infocards 


Over the last three years, the Infocards published in Elektor have become an 
essential part of the magazine to many readers. Each card is crammed full of in- 
valuable information on topics related to electronics and ranging from copper 
wire to interference suppression and from resistor colour coding to 
microprocessor ICs. Following numerous requests for reprints, we are now mak- 
ing available the set of Infocards 1 to 99, complete with two index cards to 
simplify locating any card or subject. Get them now while they are hot off the 
presses and have a mine of information at your fingertips. 

The Infocards are supplied in a handsome plastic case and cost £3.50 + 55p P&P, 
UK. (£1.10 outside U.K.) 


D. P. HOBBS (NORWICH) LTD. 
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Tel. 0225-24811 


Your electronic component specialist for Avon, 263 DEANSGATE, also at SHAWCLOUGH ROAD, 
Wilts. & Somerset MANCHESTER. WATERFOOT 

: : 061-834-1185 ROSSENDALE BB4 9JZ. 
Closed Thursdays 0706 -215556 


‘BRADLEY MARSHALL: 


e ELECTRONIC COMPONENT ° 
¢ COMPUTER & SOFTWARE SPECIALIST e 


BRADLEY MARSHALL, 382-386 EDGWARE ROAD, LONDON W2 1EB 
Telephone: 01-723 4242 
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Electronic Components Specialists 
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| STEVE’S ELECTRONICS 
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Siemens, Texas, National, Mullard, Leader, ITT, ; 
Global Specialities, Piher, Sinclair/Thandar, Greenwood, 35 Castle Arcade, Cardiff CF1 2BW, Wales. 
Tel. 0222 41905 


Arrow, Antex, Sifam, Vero, Motorola 
oeeatsS 25/26 Parnel Street, ETESON ELECTRONICS 
ublin, WE STOCK A WIDE RANGE OF COMPONENTS 


7 D 
the world of electronics Republic of Ireland enous 
Tel. 749973/4 @ ) BABANI BOOKS 
FOR COMPUTERS, ELECTRONIC a MUCH MUCH MORE. 
AND VIDEO GAMES, COMPONENTS. 
? 1 P -le- : 
(ATARI SPECIALISTS) ms 5B Lower Green Poulton-le-Fylde BLACKPOOL Tel- 885107 


Electronic Component Specialists 


TD 102 CHURCHFIELD ROAD, ACT 
PROGRESSIVE RADIO (SNBON Woot "Ore ha 
‘THE ELECTRONICS SPECIALISTS’ Toko coils + filters + chokes and inductors + ‘Ifts. 
Aerials/Components/Ham & CB Radio — a fully comprehen- Moulded coils linear TTL CMOS XTAL filters 
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93 Dale Street, Liverpool L2 2JD. Radio communication IC's ‘Toko block filters 
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Electronic Component Distributors 
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ae CORNWALL COMPONENTS 


NEW 1985 CATALOGUE will be available July/August — range of components greatly increased — over 125 pages fully illustrated. Price — £ 1.00 per copy (free upon request with 
orders over £ 15.00. Includes 50p. Credit Note, Special Offer Sheets, Order Form and Pre-paid Envelope. 
Order your copy now — will be despatched as soon as available. 


SOLDERING PLUGS & SOCKETS 
SECTION Metal Co-ax Plug 
XS25W Iron kit, Plastic Co-ax Plug 
complete with Metal Line Socket 
stand & plug Single Junction Socket 
attached 8.20] Plastic Phono 


CS18W as above F.M. Plugs ; aoe SK = — 2M2 Single Gang DP Switch Log... .75 10/£7.00 | C7137 16 TBA120 AS, 
8.00 | PL259 Plugs ; AA (HP7)} i . [5K — 2M2 Double Gang Log & Lin....... 


Antex 15W iron5.00 | Reducer 
Antex 18W iron5.00 


eeerWanerers _fuseholders C (HP11) 1.75 ea. | Operates from 12V DC, comes complete with 4 metres of | mc1310P 


Antex elements 2.00 | 30mm Panel Mounting 
Antex bits 0.95 | yp 
2” Panel Mounting 
Antex stands 1.90] 1)" Chassis Mounting 
Soldersucker 4.50 | Carline 11° holder ‘to | PP3 
Spare nozzles for 
Soldersucker TELEPHONE SPECIAL 


SERVICE AIDS SPEAKERS phones. £9.99 ea. (plus addtl. postage 50p.). MC1357P 


B.T. App.telephone plug 


ALL SERVISOL Pigee lead £1.25 | 4” Round 1.6W. 4 ohm. CERAMIC CAPACITOR PACK MC1496L "15 TBASSO/O 


PRODUCTS B.T. App. Master Socket, inc. 


Switch Cleaner 0.98 | wiring instructions £2.85 | 4° Round 1.6W. 4 ohm. Plus | 25 values — each value individually marked and packed — 125 total. | ML2328 10 TBAS560CO 
Circuit Freezer 1.14] g.T. App. Secondary Socket Mounting Bracket £1.00 £3.50 per pack. | ML237B 30 TBAS70 


Foam Cleanser 0.96 £1.95 
Aero Klene 0.78 | 4 way plug each 58p 10/£5.50 | 2'* 
Silicone Grease B.T. 4-core cable, 
(Aerosol) 1.22 | per metre 15p 
Antistatic Spray0.98 | 100 metres £12 
Plastic Seal 1.08 | Cable clips for above 100/75p 
Excel Polish 0.92 
Fire Extinguisher 
6409 PE) CHART RECORDER SPECIAL 
Video Head Cleaner | ‘Brand new 3 channel pen record- 

0.88 | ers complete with charts Full 
Silicone Grease spec upon request once only 
(IC1) 75g 1.50 | [price £40 + £10 p&p + VAT 
Solda Mop (Std) a 

Mere WALKMAN TYPE SPEAKERS 
Solda Mop Powered Stereo Speakers complete 
(L/Gauge) 0.74 with carrying strap. Built-in Pre-amp. 
Additional P&P on Needs to be heard to be believed. Uses 
“above 30p each 2» D size batteries not supplied 

£8.50 each (plus addtl. postage £1. set.) 


0.25W Type. ZENER DIODES 


ete 400mW Plastic 3V-75Veach 8p 10/75p 

10/800 1.3W Plastic 3V-200V each 15p 10/£1.40 

0.1W Type 1.5W Flange 4.7V-47V each £1.26 

IDOREIM-VErs 2.5W Plastic 7.5V-75V each _64p 

coeeed 20W Stud 7.5V-75V each £1.35 
MIN. “D" CONNECTORS. 


Sway 15way 25way 37way 

PLUGS Solder Lug .52 -65 88 1.45 
R. Angle 89 1.34 1.98 3.48 

SOCKETS Solder Lug  .78 98 1.33 2.48 
R. Angle 1.18 1.78 2.70 4.15 

COVERS 595 295 -98 1.00 


TRANSISTORS + DIODES 


Type Price (f) y Price (£) Type Price (€) 
AC127 d BC302 
AC128 fF i : BC303 
AC128K K 8C307 
ACI32 i 4 8C308A 
ACI41 i 8C323 
ACI41K B : 8C327 
AC142 8C328 
AC142K 8C337 
ACI51 BC338 
AC152 BC350 
AC176 BC440 
ACI76K BC441 
AC187 8C461 
ACI87K BC547 
ACI88 BC548 
AC 188K BC549 
ACY40 BC550 
AD142 BC5S50C 
AD143 BC557 
AD149 BC558 
A016) BCX34 
AD162 BCY70 
AD161 BCY71 
AD162 BCY72 
AF106 BCZ10 
AFIIG 8CZ11 
AFIIS BD124P 
AFIIG BO130Y 
AFII7 8013) 
AFIS 80132 
AFI21 80131 
AFI24 BD135 
AFI25 8D136 
AFI26 80137 
AF127 80138 
AF139 80139 
AFI78 BD140 
AF239 BD14a 
AF279S BD145 
AL100 BD150A 
AL102 BD159 
ALNI3 80160 
ASY80 BD165 
AUN10 80175 
AY 102 80182 
BA102 80183 
BAI10 8D184 
BAI21 80201 
BA129 80202 
BAI48 B0204 
BA154 80222 
BAISS 80225 
BAISE BD232 
BAI57 80233 
BAIS 80234 
881048 80235 
881058 80236 
8B105G 80237 
881108 80238 
8C107 80241 
Aor B B0243A 
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20mm Chassis Mounting D (HP2) 2.05 ea. 


Round 0.4W 8 ohm. C-mos 555 88 TBA700 


Potentiometers INTEGRATED CJRCUITS if3) EACH TDA2571A 


Carbon Track, Rotary 0.25 W Log & Lin values. All 4” arte 75 TAAS5O 
Spindle, 20 mi body dia, Shaft 2’ long. caad2? ‘07 TAAgay 
|4K7 — 2M2 Single Gang Log .. 32 10/£3.00 | (c7120 "33 TAD100 


1K — 2M2 Single Gang Lin.............. .32 10/£3.00 } LC7130 E FM FILTER 


sven el 
8 sgggsi 


LM380N i S,SA.SB 
86 10/£8.25 LM1303N i atUua 
10/75p ea. | DE-LUXE EMERGENCY LITE HA1151P 12 TBA120B 
MC1307P. TBA231 
Fy 3 - T 
10/1.65 ea. | cable & cigar lighter plug for easy operation. Magnet base | MC1312P : Teaces 
& solid state controlled blinking switch are incorporated. | MC1327P F TBA4800 
10/1.95 ea. 99p | MC1330P .83 TBA4OO 
3.80 ea. PERSONAL STEREO CASSETTE. MC1349P i TBAS10. 
10/3.70 ea. |Current stock incl. Omega & Murphy. Sorry — at this price we send MC1350P 4 TBAS10Q 


amen . i ~ | MC1351P i TBAS20/0 
what we have in stock at time. Complete with carrying strap & Head MC1352P ; TBAS30/0 


TBAS40/0 


SRESSSSSSRRSSK 


£1.50 pair. [ 50V. Ceramic Capacitors — 5 each value ML231B 10 TBAS60C 


Cui ZENER DIODE PACK nee isa eanve UPC1367C 


UPC1378H 
UPC2002H 


400mW — 5 each value — 11 values — individually marked and packed | SAA1024 
a h. e TBA750 
Bee 55 Zener Diodes. £3.00 per pack. on ae 


RESISTORS ’- CARBON FILM 5% 50 TBA810P 


AW 1RO to 10M (E12 Range) 2p each. 15p/10. 75p/100 Tease” 
sW 2R2 to 10M (E24 Range) 2p each. 15p/10. 75p/100 TBA890 
1W 10R to 2M2 (E12 Range) 7p each. 65p/10. 6.00/100 


TBA920/0 
2W 10R to 2M2 (E6 Range) 8p each. 70p/10. 6.00/100 TBA950/2A 


TBAS70 
TBAS90 
TCA160C 
TCA270S 
TCA270SA 
TCA800 
TCA940 
TDA440 
TDA1002 
TDA1003A 
TDA1004A 
TDA1006A 
TDA1035S 
TDA1044 
TDA1170S 
TDA1190 
TDA1200 
TDA12700 
TDA1327A 
TDA1352A/B 
TDA1412 
TDA2002 
TDA2020 
TDA2030 
TDA2140 
TDA2521 
TDA2523 
TDA2530 
TDA2540 


VALVES 
Price 
0.88 
0.75 
Wa 
0.98 
0.75 


RESISTOR KITS - each value individually packed Black - 3 core (2 | metres ex 


‘AW pack 10 each value E12 — 10R to 1M 610 pieces i Regded/i75p geactyei£6.00/00 
%W pack 5 each value E12 — 10R to 1M 305 pieces x CAPACITORS 
‘’aW pack 10 each value E12 — 2R2 to 2M2 730 pieces < . 
YW pack 5 each value E12 — 2R2 to 2M2 365 pieces t Mixed ‘Dislectic. 
1W pack 5 each value E12 — 2R2 to 1M 353 pieces f Oimf 1000V : SN76023ND 
2W pack 5 each value E6 — 10R to 2M2 317 pieces i 022mf 1000V 5 SN76033N 
= Imf 1 VV 
RESISTORS - WIREWOUND. Generally 5% aamnt oN eNzel nN 
2.5W - 0.22 to 270R - Available in preferred values SN76131N 
4W — 1RO to 10K - Available in preferred values i 1C SOCKETS SN76226DN 
7W - 0.47R to 22K - Available in preferred values k Dil to Dil SN76227N 
11W - 1RO to 22K - Available in preferred values E 8 pin R 0.70/10 SN76530P 
17W -1R0 to 22K - Available in preferred values i 14 pin 0.95/10 | SN76533N 
Support Pillars for 4W/7W/11W/17W 48 a yoorte ehreceon 
25W — 0.47R to 470R i 22 pin ee/1o | SN76666N 
50W — 0.47R to 470R 85 | 24 pin 25 2.25/10 | STKO1S 
28 pin 30 276/10 | TA7108P 
40 pin 34 3.10/10 | TA71208 
TA7129AP 
11° Quick Blow. 100, 150, 250mA £1.30. 1, 1.25.15, 2, 25,3. 10, 154 [MUGEN NTN TATASOR 
55p. 11" Time Delay. 100mA £3.50. 150mA £2.25. 250. 300. 500. 600, JTWOLeeS UAE: 
750, 850mA £1.84. 1, 1.25, 1.5, 1.6, 2A £1.84. 2.5A, 3.15, 3, 5A £2.82 TA7193 
20mm Quick Blow. 100, 125, 160, 200, 250, 315, 400, 500, 630, 800mA, | 2 2mP 12 way TA7172P 
1, 1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3A. 40p. 20mm Time Delay. 100, 125, | .2 2mP 12 way TA7176 
160, 200mA £1.80. 250, 315, 400, 500, 630, 800MA. £1.00. 1, 1.25, 1.6.2, | 15 amp 12 way TA7202P 
2.5, 3.15, 4. 5, 6.34 85p. 1” Mains. 2, 3, 5, 7, 10, 13A 85p. 32 amp 12 way TA7204P 
TA7205AP TDA2541 
TA7208P TDA2560 


Type Price (t) Type Pace (£) | Type Price (€) Type Price (£) | Type Price (£) Type Price (£) 
BD244A BF258 0.30 BT101/300 15 BYX36/ 150 i TIP32 0.40 2SC1923 0.30 
BO375 BF259 8T101/500 25 BYX36/600 F TP32C 0.60 2SC1945 2.88 
BD410 BF262 8T102/300 35 BYX48/300 TIP33A 2SC1953 
BD434 BF263 65 BYX49/300 é TIP34A 2SC1957 
BD436 BF270 50 BYX55/350 i TIP41C 2SC1969 
BD437 BF271 30 BYX55/600 E TIP42A 2SC2028 
8D438 BF273 18 BYX71/600 TIPS? 2SC2029 
BD439 BF274 25 BYz12 R TIP110 2SC2078 
BD507 BF323 C106D if TIP2955 28C2091 
BD508 BF336 £1222 E TIP3055 2SC2098 
80509 BF337 £5024 E TIS43 2SC2122A 
BD510 BF338 GET872 l TIS88 2SC2166 
BD517 BF355 ITT44 i TIS9. 2SC2314 
BD520 BF363 1772002 TIS9) : 2SC2335 
BO639 BF367 ME0402 i 2TX108 2SC2749 
80707 BF371 ME0404 2 ZTX109 2SC2752 
BOX18 BF422 MEU21 H 2TX212 280234 
BOX32 BF450 MJ400 : 1N4001 280348 
BFIIS 8F457 MJ2955 1N4003 2S0986 
BFII7 BF458 MJ3000 14004 2SK134 
BFII9 BFAS9 MJE240 1N4006 2SK135 
BFI20 BFR39 MJE340. 1N4007 3N126 
BF123 BFR4O MJE370 1N4148 3N211 
BFI25 BFR41 MJE520 F 1N5400 3SK45 
BF127 BFRSI MJE2955 i 1N5402 
BF152 BFR61 MJE3055 F 1N5405 
BFISa BFR62 MPSLO1 1N5406. 
BF157 BFRE8S OA4?7 f 1N5408 
BFI5S BFR9O OA90 A 1$920 
BFI59 BFT41 OA) 2N697 
BFI60 BFT43 OA95 2N706A 
BFIG7 BFW10 OA200 2N2904 
BFI73 BFW44 OA202 2N2906 
BFI77 BFX29 OC25 2N2926G 
BFI78 BFX30 Oc26 2N3053 
BFI79 BFX80 OC28 2N3054 
BFI80 BFX84 oc29 2N3055 
BFI81 BFX85 Oc35 2N3702 
BF182 BFX86 OC36 2N3704 
BFI83 BFX87 OC42 2N3708 
BFI84 BFX89 OC42K 2N3772 
BFI85 BFYSO Oc44 2N3773 
BFISS BFY5) Oc4s 2N3904 
BFI95 BFYS2 oc71 2N3906 
BFI96 BFYS7 0c72 2N5294 
BF197 BFY90 oce1 2N6107 
BFI98 BFY9OS 0¢200 2N6126 
BFIS9 BR100 C202 2SB337 
BF200 BR101 ORP12 281172 
BF222 BR103 R20088 28C1173Y 
BF224 BRC4443 R2010B 2SC1302 
BF224) BRY39 SHG15 2SC1226 
BF240 BRY56 TAG! 100 2SC1279 
BF241 BRY6! TAG3 400 2SC1306 
BF244 8ssi7 TIC44 2SC1307 
BF244A BSS27 TIC45, 2SC1413A 
BF244C BSX19 TIC46 ? 28¢1444 
BF245A BSx20 Tica? : 2SC1507 
BF254 BSX59 TICIO6A i 251678 
BF256 BSX76 TIP30A 7 2SC1758 
BF257 BT100A/02 TIP31C ! 25C1909 
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EAST CORNWALL COMPONENTS, r t pecification. Please add 


DEPT. KK 9 
119 HIGH STREET 


60p postage/packing (unless otherwise specified) to all orders and 
then add 15% VAT to the total. Either send cheque/cash/postal 
order or send/telephone your Access or Visa number. Official 
orders from schools, universities, colleges etc most welcome. 
(Do not forget to send for our 1985 catalogue — only £1 per copy. 


WEM 
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— details at top of advertisement.) 
0939 32689 TELEX 35565 RETAIL 1000 sq ft shop, open Mon-Fri 9.00-5.00. Sat. 9-12.00. 
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Back numbers of e/ekfor electronics 


E34, February 1978 

Infra-red Light Gate/Throwing 
Some Light on LEDs/Format — 
the Elektor Music Synthesiser 
(¢)/Slow on/off/CMOS Function 
Generator/Zener/Tester/Develop- 
ment timer/Experimenting with 
the SC/MP (4). 


E38, June 1978 

% GHz Counter/Constant Ampli- 
tude Squarewave to Sawtooth 
Converter / Servo Polarity 
changer / Monopoly Dice / Mini 
Counter / Digital clock Using the 
SC/MP/Programmable Call Gen- 
erator / TV Sound Modulator/ 
Automatic Stereo Switch/Trafic 
Light controller.Easy Music. 


E54, October 1979 

Touch Tuning/Battery Saver/Im- 
pedance Bridge/New Programs 
for the SC/MP/Digital Rev Coun- 
ter/Digifarad/Short-interval Light 
Switch/PCB for Variable Fuzz 
Box/Gate-dipper/ Strain Gauge/| 
Played TV Games/Programmable 
Sequencer. 

£55, November 1979 
Topamps/Flash Sequencer/Elec- 
tronnics the Easiest Way/Remote 
control Motor Switch/Home 
Trainer/fuel Economiser/! Played 
TV Games (2)/Shortwave con- 
verter/lonosphere/Low Voltage 
Dimmer/| See your Point/Servo 
controlled Motor. 


E58, February 1980 

Aerial Booster/Fet Opamps in the 
Formant / TV Interference Sup- 
pression / Elektor Vocoder (2)/ 
Aerial Amplifiers / Digisplay/ 


Analogue Delay Technology / Ex- 
Counter/ 


tending the % GHz 
Digital Thermometer. 


E65, September 1980 

8K RAM + 4.8 or 16K EPROM on 
a Single Card/Precision Power 
Unit/Electronic = Linear ~— Ther- 
mometer/The Josephson Com- 
puter/VOX Printed Circuit Board/ 
Ejektor: Measuring Multipath/ 
High Speed Readout for Elekter- 
minal/ Musical Box/Electrolyto- 
logy/Curve  Tracer/Using the 
Vocoder. 

E66, October 1980 
Programmable Slide Fader/Touch 
Doorbell/Switched — Capacitors/ 
More TV Games/The Junior Com- 
puter Memory Card/Remote Con- 
trol Slide Projector/Video Pattern 
Generator/LCD Tuning Scale/ 
Dual Slide Faders. 


E67, November 1980 

An r.p.m. Indicator as an Econ- 
omy Guide/ Draught Detectir/ How 
to Recycle Dry Cell Batteries/ 
Energy Saving Know-how/ Simple 
fuel Economy Meter/Automatic 
Pump Control/Long Life Tech- 


issue) 
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nique in Light Bulbs/Automatic 
Curtain Control/Fridge Alarm/ 
Know the ins and outs of your 
Central Heating system/Energy/ 
Energy Saving Motor Control/Cof- 
fee Machine Switch/Operational 
Hours Counter. 


E68, December 1980 

Canned Circuits: 23 of the best en- 
tries which include Midnight Raid 
Detector/A ‘Flash in the Can'/ 
Canometer/Canine Defence. 


E70, February 1981 

Audio Power Meter/Noise Reduc- 
tion/Process Timer/High voltage 
from 723/Juniors Growing Up/ 
The Voiced/Unvoiced _Detec- 
tor/Emergency Brake for the 
Power Supply/150 W DC to DC 
Converter for the Car/Low Noise 2 
Metre Pre-Amp/2% Digit DVM/ 
Wagnephon. 

E72, April 1981 

Transistor Match-maker/Universal 
Power Supply/Intelekt/ Humidity 
Sensor/Logic Analyser I!/Crystal- 
controlled Stroboscope/Junior 
Cookbook. 

E73, May 1981 

Camping Clock/Frequency Dou- 
ble/The Fully Fledged Junior 
Computer/Talk to Computers/ 
Choke Alarm/Bar Codes/Logic 
Analyser/Waveform Generator/ 
Sophisticated software for the 
Junior Computer/Reading Bar 
Codes. 


E77, September 1981 

DFM + DVM/Revolution Coun- 
ter/Digital Barometer/dB Con- 
verter/TV Games Extended/Disco 
Lights Controller/QUAD ESL 63/ 
Analogue LED Display/Volt/Am- 
meter for Power Supplies/Chatter- 
ing Chips/Transistor Ignition 
Update/Soldering Aluminium. 


E89, September 1982 

Gas Detector/Rapid Loading 
Games/The Elektor Connection/ 
Inductive Sensor/Darkroom Com- 
puter Part 1/Applikator/ Home 
Telephone System/Synthesised 
Sound Animation/Time Receiver 
for the Rugby MSF/Three Phase 
Tester. 

£90, October 1982 

DSB Demodulator/L.C.D. Ther- 
mometer/Ultra Sonic Distance 
Measurement/Electrolytics Run 
Dry/Darkroom Computer Part 
2/Short Wave Band Shifting for 
SSB Receiver/16 Channels with 
only Five ICs/Pre-amp for the SSB 
Receiver/Active Aerial/Transistor 
and IC Data. 

E91, November 1982 

Drum __Interface/Talking Dice/ 
Model Train —_Lighting/ Guitar 
Tuner/Cerberus/Floppy Disc In- 
terface for the Junior/Cubular 
Bell/Mini-Organ Extension/Kit- 
chen Timer. 


E93, January 1983 
Milliohmmeter/accessories for the 
Crescendo power amplifier/Dark- 
room computer tips/Chips for 
digital audio / 3A computer 
supply/Traffic-light control sys- 
tem / Tomorrow's music / Upper 
and lower case on the Elekter- 
minal. 


E94, February 1983 

Prelude part 1/VAM — video/ 
audio modulator/Main beam dim- 
mer/Prelude class A headphone 
amplifier/Fuse protector/Acoustic 
telephone modem/Double dice/ 
Chips for digital audio part 2. 


E96, April 1983 

Low power digital thermometer/ 
MC/MM_ phono preamp/Mem- 
brane switches/Interlude/RC 
equalizer / 7-day timer / con- 
troller/Junior program tester/ 
Prelude (part 3)/Programmable 
darkroom timer/Talking clock ex- 
tension. 


remate centro! malio 
scenpact LCD thermometer 


E97, May 1983 
Wattmeter/ASCII 


keyboard/Pre- 
lude p.s./Multitester/Maestro 
(part 1)/What is power?/Parallel- 
serial keyboard converter/Morse 
converter/78L voltage regulators 
...and 79L/Morse decoding with 
the Z80A. 


E99/100, July/August 1983 
Summer Circuits Double 
containing over 100 projects. 


£101, September 1983 

Video Graphics/Autotest/64k on 
the 16k Dynamic RAM Card/high- 
speed CMOS/VDU Card/Personal 
FM/Precision Voltage Divider/ 
alarm —_ Extension/Junior — Syn- 
thesizer/Simple MOSFET Test. 
E102, October 1983 

Basicode-2 / Music Quantisizer/ 
Solid-state Darkroom  Lighting/ 
High-voltage Regulator / Anem- 
ometer / Programmable Power 
Supply/Basicode-2 Interface for 


Issue 


the Junior Computer/Electronic 
Voltage Regulator / Battery 
Eliminator/Transistor Selec- 


tor/FSKleaner/EPROMmer using 
the Junior Computer. 

E103, November 1983 

Doorbell — or telephone — 
operated flashlight/Power Con- 
troller for Model  Railways/ 
Decoupling in Digital Circuits/CPU 
Card/Decimal to .Binary Con- 
verter/Movement .Detector/Elec- 


tronic two-tone Metronome/ 
Pseudo Stereo/Universal _ Ter- 
minal/Ultrasonic/Infrared Bar- 
rier/Trick battery/ Crescendo 
revisited. 

£104, December 1983 

64-way 2-dimensional Bus 
Board/MF/HF USB Marine Re- 
ceiver/LED Ornaments/Sym- 


metrical Power Supply/Video 
Amplifier/Locomotive Headlamp 
Reverser/Frost Warning Device/ 
Disco Phaser/Banking Program/ 
NOV-RAM: Data Storage without 
Batteries/Bus —_Extension/ + 
Cumulative index 1983. 


105, January 1984 
Gyrophone/How accurate is your 
watch?/ Digital Cassette Re- 
corder/Audio Signal Embellisher/ 
Universal Active Filter/from Ther- 
mometer to Thermostat/Audio 
Sleuth at work/Wind Direction In- 
dicator/Z80 EPROM programmer/ 
Home-made low-cost Wiring Pro- 
be/Address deding. 

E106, February 1984 

6502 Tracer/Diesel Tachometer/ 
Programmable Disco Display 
Lights/Video Combiner/Digitester 


with a difference/Reversing 
Buzzer/Memory _ timing/Mating 
Logic Families/ Capacitance 


Meter/Basicode 2 for Junior plus 
VDU_ Card/Constant Voltage 
Source/CS Chip Selekt/Video 
Sync Box. 

E107, March 1984 

Petrol Saver/Triac Control Board/ 
UHF Video and Audio Modulator/ 
GET & GO/Elabyrinth/Varistor 
Protection Circuits / Real-Time 
analyser (part 1)/Applicator/Tape 
Timer. 

E108, April 1984 

Optical Memories/Controlling the 
Floppy-disk Drive Motor/Pulse 
Generator/Using the Pulse Gener- 
ator/Intelligent EPROM Eraser/ 
Z80 simulator/Metronome Exten- 
sion/Real-time analyser, part 2/ 
Variable A.C. Power supply/Idlist/ 
Chip Selekt/Tape Contents Detec- 


_ elelator 
electronics 
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video display 
© short-wave pocket radio 
5 amp switching power supply 
Min crescendo 


E109, May 1984 


Noise Squelch/Short-wave 
Pocket Radio/Floppy Tester/ 
Switching Power Supply/Ana- 


lytical Video Display/Aviary IIlumi- 
nation/How many Watts?/Mini 
Crescendo/a look at EXOR and 
EXNOR Gates/EPROM Copier/ 
Digital Cassette Recorder re- 
visited/ Real-time Analyser, 
part 3/RS423 Interface. 

£110, June 1984 

Portable Distress Signal/ZX Exten- 
sions/ Disco Drum/Daisywheel 
Typewriter Printer Interface/Max- 
imum and Minimum Memory/ 
Lead-acid Battery Charger/Wire- 
less Microphone/Merging BASIC 
Programs/Echo Sounder/Ver- 
satile Audio Peak Meter. 
E111/E112, July/August 1984 
Summer Circuits Double Issue 
containing over 100 projects. 
E113, September 1984 

Data Communication by Tele- 
phone/Active cross-over Filter/ 


Digital Cassette Recorder with the 
Z2X81/Flash Meter/Digital Tacho- 
meter/DIRPUT/SCART Adapter/ 
Anodizing Aluminium / Lamp 
Saver/Double-sided Printed Cir- 
cuit Boards 


E114, October 1984 
The Sinclair QL — first im- 
presions/Basicode-2/Tuning 

Fork/ Balancing Transformers 
Video colour Inverter/Programm- 
ing the 6845/ZX81 Cassette Pulse 
Cleaner/Direct-coupled Modem/ 
Battery Tester/RS232 centronics 
Converter/Dynamic Pre-amplifier. 


: : 2 
E115, November 1984 
The Story of Valves/Autodim/ 
Mini Printer/Burglar Deterrent/ 
How to make your own PCBs/ 
RS232/V24: the Signals/Use your 
TV Receiver as a Monitor/Tele- 
phase/Valve Amplifier/Electronic 
Gas Meter. 


E116, December 1984 

Electronic Candle/The XR2206 in 
the function Generator/Shorthand 
BASIC/Function Generator/Time 
Switch/Cumulative Index 1984/ 
Musical Greeting Cards/Give your 
Soldering Tip a longer Life/ 
Computer-controlled Slide 
Fader/Slot-car Controller/Micro- 
processor-controlled Frequency 
Meter (part 0). 


E117, January 1985 

Commodore Cassette Inter- 
face/VHF/UHF Modulator/Port- 
able Guitar Amplifier/30 watt a.f. 
Output Stage/JSR swap/Rumble 
Detector/yP-controlled Frequency 
Meter/Switching Radio Control 
Channels. 

£118, February 1985 
Gyroflash/1.2 GHz Input Stage/ 
Microphone Preamplifier/ Remote 
Model Control by Microcomputer/ 
DIY Connector/Programmable 
Rhythm Box/EPROM _ Selec- 
tor/Receiver Power from Engine 
Battery/RLC Meter/Program- 


mable Keyboard Encoder. 
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Micro products handbook 


This handbook provides a comprehensive 
body of information on the technology, 
features, and benefits of Emulex Corporation's 
line of micro products, and includes a detailed 
description of the versatile new Small Com- 
puter Systems Interface (SCSI). 

The text and specifications of the handbook 
are organized to present an overview of each 
major product line. This includes background 
on the operational environment of the prod- 
ucts, as well as characteristics of the 
peripheral devices supported. 

The 176-page book is paperback and makes 
liberal use of product photographs, cross- 
reference tables, and application diagrams to 
support the text. Its cover price is $5.00. 
Emulex Corporation 

Units 6-7 

The Western Centre 

Western Road 

Bracknell 

Berkshire RG12 1RW 

Telephone: (0344) 484234 


Integrated Computer Systems announces two 
new courses in their comprehensive video 
training series on microprocessor 
troubleshooting, and a comprehensive video 
course on microprocessor technology and 
applications. These courses are on videotape. 
Microprocessor Technical Fundamentals 
introduces in 8 three-hour long sessions the 
fundamentals of digital electronics, 
microprocessor hardware, and the associated 
software and support circuitry. Interfacing, 
applications, and programming in machine 
language, assembly language, and higher level 
languages are dealt with in detail. 
Microprocessor Troubleshooting with 
Diagnostic Software & In-circuit Emulation 
and Microprocessor Troubleshooting with 
Signature Analysis are based on ICS‘s highly 
successful “‘live’’ troubleshooting workshops 
conducted for major companies such as IBM, 
Westinghouse, Kodak, and other clients 
throughout the USA and Europe over the past 
five years. 


/CS Publishing Company (UK) Ltd 
3 Swan Court 

Leatherhead 

Surrey KT22 8AD 

Telephone: (0372) 379211 

Telex: 915133 licspuk g/ 


Falcon Acoustics Limited, one of the major 
loudspeaker crossover and component 
manufacturers and distributors of electro- 
acoustic components in the UK will send their 
latest price list, which gives details of their 
range of retail products, upon receipt of a large 
stamped, self-addressed envelope. 

The list covers complete kits for a variety of 
loudspeaker enclosures, crossover networks, 
as well as complete assemblies, capacitors, 
inductors, printed circuit boards, and loud- 
speaker units: Audax, Celestion, Coles, Elac, 
Jordan, RS Components, Scanspeak, KEF, 
Motorola, Peerless, and others. 

Falcon Acoustics Limited 

Tabor House 

Norwich Road 

Mulbarton 

Norfolk NR14 8/T 

Telephone: (0508) 78272 


A number of indispensable guides for com- 
puter training, ranging in price from £4.95 to 
£24.95, is available from: 


Blackwell Scientific Publications 
Osney Mead 

Oxford OX2 OEL 

Telephone: (0865) 40201 


new literature 


A practical introduction to 
the new logic symbols 


by lan Kampel 

ISBN 0 408 01461 X 

Price £11.50 

This interesting book was _ unfortunately 
received too late for a full preview in this issue, 
and is therefore held over until next month. 
Butterworths 

Borough Green 


Sevenoaks 
Kent TN15 8PH 


Interfacing the BBC 
Microcomputer 


by B Bannister and M Whitehead 
ISBN 0 333 37157 7 
Price £7.50 


In yet another in the excellent series of books — 


about the BBC micro, all possible aspects of 
interfacing this popular computer are dis- 
cussed. In choosing the BBC micro, many 
people will have been persuaded by the great 
number of interface possibilities. After all, the 
B model not only has an RS423, a Centronics, 
a video, and an RGB output, but also a 
number of special ports: the user port, the 
1 MHz bus, the analogue port, and the TUBE. 
These are powerful facilities, but what exactly 
are they and how are they to be used? It is to 
these questions that this book gives the 
answers. 

The book is divided into two parts, with the 
second containing some fifty pages copy 
datasheets, which, in our opinion, is rather too 
much. The first part, however, deals in a clear 
and detailed manner with each of the special 
ports. It also explains Acorn’s intentions with 
the various memory ranges and which of these 
may be used at will. This information is 
priceless for the serieus BBC user. The use of 
machine language is also described clearly. 
The book contains a couple of small circuits, 
which enable some experimenting with the 
user port. 

The description of the analogue port is prob- 
ably one of the most valuable parts of the 
book, because it is in this that the BBC micro 
stands out from other home computers. This 
section is an extensive and thorough addition 
to the User Guide and the Advanced User 
Guide. 

The TUBE, which makes the possibilities of 
the BBC almost limitless, is described in a 
manner which leaves the reader in no doubt as 
to how the memory range of the BBC micro 
may be extended. This is, however, not a port 
that is suitable for home experiments, because 
it needs to be used with a ULA (uncommitted 
logic array). 

This book offers the BBC user a wealth of 
information on his computer and this makes 
the book more than worth the cover price. 
MacMillan Publishers Limited 

Houndmills 

Basingstoke 

Hampshire RG21 2XS 

Telephone: (0256) 29242 


The Microcomputer Users’ 
Year Book 


The increasing importance of distributed data 
processing within larger organizations and the 
acceptance of micros as an essential business 
tool in smaller organizations has emphasized 
the need for a hardware and services directory 
which goes beyond the simple buyers guides 
available until now. The new year book, which 


fills this gap, is packed with information, but 
design makes it easy to use. It has major sec- 
tions on products, services, suppliers, and 
contains background articles at the start of 
each subsection. Published by Computing 
Publications, Evelyn House, 62 Oxford Street, 
London, W1A 2HG, the book is available at 
£35 plus £2 UK postage from 


Database Directories Circulation 
53-55 Frith Street 

London WIA 2HG 

Telephone: (01) 439 4242 


A new catalogue covering their range of hand- 
held multimeters, programmable IEEE bench 
and systems digital multimeters, current & 
voltage sources, nano-voltmeters, parametric 
testers, and the DAC500 data acquisition and 
control system based on the IBM PC and the 
Apple lle, is now available, free of charge, from 


Keithley Instruments Limited 
7-3 Boulton Road 

Reading 

Berkshire RG2 ONL 
Telephone: (0734) 861287 
Telex: 847047 


Optical sensors directory 


ERA Technology is currently compiling a direc- 
tory of all the essential components required in 
the design and development of optical sensors 
based on optical and opto-electronic tech- 
niques. The directory will contain comprehen- 
sive company and product details and a major 
feature will be product tables giving the key 
technical parameters for both components 
and materials. 

ERA expects the directory to become a prime 
data source for all those involved in the design 
and development of optical sensors. The first 
edition, which will be published during sum- 
mer 1985, will cover products available for 
users in the UK. Later editions will be ex- 
tended to include Europe, the USA, and 
Japan. 


ERA Technology Limited 

Cleeve Road 

Leatherhead 

Surrey KT22 7SA 

Telephone: (0372) 374151 Ext. 467 


Texas Instruments has published a new linear 
and interface circuits catalogue and a new 
edition of its line circuits brochure. 

Linear & Interface Products details the com- 
plete Tl spectrum of analogue and interface 
circuits. 

In addition to an alphanumeric listing of device 
types and functions, there are sections giving 
parametric data for each device, new product 
highlights, packaging details, and complete 
cross-references to competitive type numbers. 
There are also features on surface mount 
packaging, the new RS485 line standards, and 
CMOS linear technology. 

Industry Standard Line Circuits concentrates 
on applications requirements of international 
standards such as RS232, RS422, RS423, 
RS484, and IEEE488. It summarizes the dif- 
ferences in requirements between the industry 
standards, particularly highlighting the new 
RS485 multipoint standard. 

These brochures are available on request from 
TI sales offices and distributors. 


Texas Instruments Limited 
Manton Lane 

Bedford MK41 7PA 
Telephone: (0234) 63211 
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A frequency standard is a stable and precise oscillator that is 
calibrated against national or international reference frequencies 
which are often broadcast as time signals throughout the day; in 
many countries, such reference signals are also available over the 
telephone. These reference frequencies deviate by not more than 1 
second per 3170 years. The clock used in the SI definition of the 
second is 100 times better still! A frequency standard is used, for 
instance, to check the calibration accuracy of various measuring 
instruments. For this purpose, an accuracy of about 1 p.p.m. is 


normally perfectly adequate. 


frequency standard 
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A quartz-controlled digital watch, syn- 
chronized to a radio or telephone refer- 
ence time signal over a period of time, is 
a convenient and inexpensive basis for a 
frequency standard. Such a watch com- 
monly deviates not more than 1...2 
seconds per month from true time, which 
is an accuracy of better than 1 p.p.m. 

The quartz-crystal oscillator in a digital 
watch has a frequency of 32.768 kHz, 
which is divided by 2!° (=1024) to obtain a 
32 Hz signal for maintaining the LCD 
(liquid crystal display). It is not possible to 
tap the basic oscillator frequency without 
upsetting its accuracy, but the 32 Hz signal 
may be tapped with impunity. 


Functional details 


Phase-locked loop. The operation of the 
frequency standard is illustrated in the 
functional diagram of Figure 1. The circuit 
receives a reference signal of 32 Hz from 
the digital watch, and this is compared in 
a phase detector with a signal derived 
from a VCO (voltage-controlled oscillator). 
If the VCO signal differs from the refer- 


ence signal in phase or frequency, the 
phase detector generates an error signal, 
which is fed to the VCO via a low-pass 
filter. In this way, the VCO becomes a self- 
adjusting stage that provides a stable and 
accurate 16 MHz signal. This signal is 
divided by 16 and 16x10® to give output 
frequencies of 1 MHz and 1 Hz 
respectively. 

Note that the 1 MHz signal has a 32 Hz 
ripple caused by the control signal to the 
VCO. However, the peak value of this 
ripple is so small that it will hardly ever 
be noticeable in practice. 
Voltage-controlled oscillator. The oscil- 
lator formed by gates N, and N, in Fig- 
ure 2 is a conventional crystal-operated 
circuit. If, however, a variable reactor, 
here formed by a VMOSFET Type BS170, 
is added, it becomes possible to vary the 
frequency with the control voltage pro- 
vided by the phase detector via #,. The 
use of a MOSFET as varactor (acronym of 
variable reactor), instead of the more 
usual semiconductor diode, has the advan- 
tage ofa relatively large change in 


capacitance — from 80 pF to 30 pF — fora 1 elektor electronics 
voltage swing of 0 V to 2.5 V (see Fig- september 1985 
ure 6). The maximum control voltage of 
2.5 V arises when the output signal of the 
phase detector is symmetrical. These 
values enable the output frequency of the 
VCO to be varied from 15.999 to 

16.000 MHz. The correlation between the 
output frequency and the control voltage 
is shown in Figure 7. The characteristic 
shows that the wanted frequency of 

16 MHz is obtained with a control voltage 
of 1.2 V. 

Phase detector. Correct operation of the 
frequency standard depends essentially 
on the proper functioning of phase detec- 
tor N,-N, (see Figure 2). Assuming that the 
inputs to N, are square wave signals, the 
duty factor, by definition, is 1:1. Slight vari- 
ations in the duty factor will result from 
small differences in phase between the 
two inputs, and this will cause a change in 
the output voltage of the detector. The 
control voltage for the VCO is derived 
from this output: the correlation between 
the control voltage and the phase differ- 


Figure 1. Functional 
2 diagram of the frequency 


standard. 


N1...N4=1C1=74LS00 
IC2 = 74LS393 
1C3,1C4,1C5 = 74LS390 


R4 


T2=BS170 


pees Figure 2. Circuit diagram 


of the frequency 
standard. 
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Figure 3. Printed-circuit 
board for the frequency 
standard. 


Parts list 
Resistors: 

Ri = 100k 

R2 = 10M 

R3 = 10k 

Ra = 5k6 

Rs5;R7;Rg = 1M 
R6 = 22 k 

Rg;Rio = 2k2 

Ri1 = 330 Q 
Capacitors: 

Ci = 220n 

Co;C7 = 10 uw; 10 V 
C3= 14 

C4 = 2...22 p; variable 
C5 = 220 p; 25 V 
Cg = 100n 

Cg;Cg = 47 n 


Semiconductors: 

D, = LED; as required 
D2;D3 = 1N4148 
D4;D7 = 1N4001 

TT = BCSIY 

Ta = BS170; VN10OKE; 
VN10LE 

IC; = 74LS00 

IC2 = 74LS393 
1C3;1C4;1C5 

- = 74LS390 

ICg = 7805 


Miscellaneous: 


X1 = quartz crystal: 
16 MHz 
F, = miniature fuse; 
100 mA; delayed action; 
with carrier 
Tri = mains transformer; 
secondary 9 V; 150 mA 
S; = DPST mains switch 
“quartz digital watch 
‘5092 


ence at the inputs of the detector is 
shown in Figure 8. The circled cross 
indicates an operating point where the fre- 
quency of the signal at pin5 of N, isa 
little lower than that at pin 4. This means 
that the phase difference between the two 
signals becomes larger, and this causes 
the operating point to slowly move 
towards the x-axis. This does not mean 
more stable operation, however! When the 
operating point has reached the turn-over 
point at 180° the control voltage to the 
VCO begins to rise. This causes the VCO 
frequency, and consequently that at pin 5 
of Ny, to increase. The widening phase 
difference is then slowed down until an 
equilibrium is reached, and this happens 
when the frequencies at pin 4 and pin 5 of 
N, are equal. The phase-locked loop is 
then operating correctly. 

If the output frequency of the VCO drops 
a little due to a temperature variation, the 
phase difference widens again. The con- 
trol voltage increases, and the VCO output 
frequency rises to its correct value. 

Figure 7 shows that the maximum possible 
frequency correction is +1000 Hz. After 
division by 500 000, this becomes 

+0.002 Hz, which means that it takes the 
VCO a maximum of 1/0.002=500 s to cor- 
rect itself. 


Circuit details 


The 32 Hz signal from the watch is fed to 
the phase detector, consisting of gates N, 
and N,, via MOSFET amplifier T,. The 
error signal from the detector is applied 
to the voltage-controlled oscillator, com- 


posed of MOSFET T, and gates N, and Ny, 
via low-pass filter R,-R,-C,. MOSFET T, 
functions as a varactor, so that the oscil- 
lator frequency varies with the control 
voltage as mentioned. The output of the 
VCO is divided by 16 in IC,,, and by 

16x 10° in the chain IC,,...IC,,. 

The power supply is of conventional con- 
figuration: transformer, rectifier, smoothing 
capacitor, and voltage regulator. If 
desired, the battery in the watch may be 
replaced by a direct supply via stabilizing 
diodes D, and D3. 


Construction and calibration 


The frequency standard has been 
designed for construction on the printed- 
circuit board in Figure 3. Voltage regulator 
IC, does not need a heat sink. Once the 
board has been completed, connect the 
negative supply (earth) line to the watch. 
If the watch battery is replaced by a 
direct power supply, the +5 V line should 
now also be connected via R), and D). 
The trickiest part is to solder (with a very 
fine soldering tip!) a length of wire to the 
track of the PCB in the watch at which the 
back plate signal is present. This is nor- 
mally at the top left (seen from the front of 
the board) of the LCD display. It is 
necessary to use an oscilloscope to deter- 
mine which track carries the back plate 
signal. This signal has either a single- or 
double-step rectangular waveform with a 
period of 1/32 s as shown in Figure 4. The 
watch should be set for seconds display, 
which makes it easier to distinguish 
between the constant back plate signal 
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Figure 4. Back plate 
signal in a digital watch. 


Figure 5. Signal at the 
junction of A2 and A3. 


Figure 6. Capacitance vs 
drain-source voltage in a 
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operating range (V) 
H i 
17 =31.25 ms | BS170. 

85092-5 
7 16.001200 


16.001000 


f 16.000800 
[MHz] 16.000600 


and the varying segment signal. Once the 


watch is connected to the main board, the 16.000400 


16.000200 


signal at the junction of #, and FR, should 


be as illustrated in Figure 5. 16.000000 


Connect an analogue voltmeter, set to the 
3 V DC range, to the junction of #, and Rg. 


15.999800 
15.999600 


This instrument should have an input 
15,999400 


impedance of not less than 20 kQ/V. 


When the standard is switched on, the ue 


pointer of the voltmeter will move to and 15.999000 


fro at a speed which is dependent on the 
setting of capacitor C,. Wait till it indicates 


o---|--|- -|- -|--|- - |- -|- 4 --|- -|- 


. N + © oo Nn o oO oN + © oo 
1.2 V or 1.8 V, depending on whether the OP Sito ae ol sete cial ON Mi a 70! es 
waveform at junction F,-R3 is symmetrical U 
; : ae vco 
or asymmetrical respectively — see 5092-7 ——_— v1 


Figure 5. Once this situation has been 


reached, quickly adjust C, until the meter 
reading is constant or changes only very 
slowly, ie., less than 0.1 V per 10 seconds. 
The phase-locked loop is then calibrated. 
It may happen that the voltmeter indicates 
0 V or 2.5 V after a few minutes and then 
returns to 1.2 V or 1.8 V, as the case may 
be, after which it remains stable. This is 
perfectly normal as explained under 
Phase detector. 


Application 

Both the 1 Hz and 1 MHz outputs are, in 
the first instance, intended for the cali- 
bration of a frequency counter or similar 
instrument: it has, for example, been used 
to calibrate the ~P-controlled frequency 
meter featured in the January 1985 issue of 
elektor electronics. 

The 1 Hz signal may, of course, also be 
used as the clock for time pieces, which 
then hardly ever need to be adjusted. 


85092-8 


Figure 7. Frequency vs 
control voltage 
characteristic. 


Figure 8. Control voltage 
vs phase difference 
characteristic. 
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BAKERS DOZEN PARCELS 


All the parcels listed below are brand new components. 
Price per parcel is £1.00, but if you order 12 you get one extra 


5 13 amp ring main junction boxes 
5 13 amp ring main spur boxes 
25 13 amp fuses for ring mains 
5 surface mounting switches suitable insulated for mains 
voltage 
3 flush electrical switches intermediate type, will also replace 
1 or 2 way switches 
5 in flex line switches 
4 in flex line switches with neons 
2 80 watt brass cased elements 
2 mains transformers with 6v 1a secondaries 
2 mains transformers with 12v ‘2a secondaries 
1 extension speaker cabinet for 6%" speaker 
5 octal bases for relays or valves 
12 glass reed switches 
4 OCP 70 photo transistors 
25 assorted germanium transistors OC45 etc 
4 tape heads, 2 record, 2 erase 
2 ultra sonic transmitters and 2 ditto receivers 
2 15000 mfd computer grade electrolics 
2 light dependent resistors similar ORP12 
5 diff micro switches 
2 mains interference suppressors 
2 25 watt crossover units 
1 40 watt 3 way crossover unit 
250 various screws and self tappers 
1 of each wafer switches — 6p 2 way; 4p 3 way; 
2p 6 way; 1p 12 way 
2 tape deck counters 
1 6 digit counter 12v 
1 6 digit counter mains voltage 
1 BOAC in flight stereo unit (second hand) 
2 Nicad battery chargers 
1 key switch with key 
2 humidity switches 
2 aerosol cans of ICI Dry Lubricant 
96 = 1 metre lengths colour-coded connecting wires 
4 battery operated model motors 
2 pair spaced 2 gang tuning condensors 
2 solid diaelectric 2 gang tuning condensors 
10 compression trimmers 
Long and Medium wave tuner kit 
4 x 465 KC IF transformers 
8 Rocker Switches 10 amp Mains SPST 
6 Rocker Switches 10 amp Mains SPDT 
5 Rocker Switches 10 amp SP DT Centre Off 
4 Rocker Switches 10 amp DPDT 
1 24 hour time switch mains operated (secondhand) 
1 6 hour clockwork timeswitch 
2 lever switches 4 pole changeover up and ditto down 
48 2 6v operated reed switch relays 
10 neon valves — make good night lights 
50 2 = 12v DC or 24V AC 4CO relays 
51 1 12v 2C 0 very sensitive relay 
52- 1 x 12v 4C 0 relay 
53 2 mains operated relays 3 x 8 amp changeovers (secondhand) 
54 - 10 rows of 32 gold plated IC sockets (total 320 sockets) 
55 1 locking mechanism with 2 keys 
56 Miniature Uniselector with circuit for electric jigsaw puzzle 
57 5 Dolls’ House switches 
58 2 telephone hand sets incorporating ear piece & mike 
(s/hand) 
59 2 flat solenoids — ideal to make current transformer etc. 
60 5 ferrite rods 4°" x 5/16" diameter aerials 
61 4 ferrite slab aerials with L & M wave coils 
62 4 200 earpieces 
63 1 Mullard Thyristor trigger module 
64- 10 assorted knobs % spindles 
65 5 different thermostats, mainly bi-metal 
66 magnetic brake — stops rotation instantly 
67 three levels of low pressure switch 
68 heavy duty 4 pole conductor — 24v coil 
69- 225 watt pots 8 ohm 
2 25 watt pots 1000 ohm 
4 wire wound pots — 18, 33, 50, 100 ohm 
6 assorted slider pots including 2 stereo 
4 3 watt wire wound pots 50 ohm 
50 % watt carbon film resistors — good spread, 10 values 
20 2 watt carbon resistors 
30 1 watt carbon resistors spread of values 
1 time reminder adjustable 0-60 mins. 
5 5 amp stud rectifiers, 400v 
4 2a bridge rectifiers, 400v 
2 10a bridge rectifiers, 30v 
2 30a panel mounting slydlok fuses 
4 porcelain fuse holders and fuses 
1 fluorescent choke — your choice — 15, 20, 30, 40 or 
65 watt 
10 1 mains suppressor condensors 
1 mains shaded pole motor %" stack 
2 5” ali fan blades fit %"' shaft 
2 3" plastic fan blades fit %”’ shaft 
mains motor suitable for above blades 
1 mains motor with gear box 1 rev per 24 hours 
1 mains motor with gear box 1 rev per 12 hours 
2 mains motor with gear box 16 rpm 
4 fluorescent starters for 4 - 80 watt tubes 
4 11 pin bases for relays 
5 B7G valve bases 
4 skirted B9A valve bases 
1 fridge stat 
1 infra red fire element 1000 watts 
1 motorised stud switch (SH) 
5 assorted ferrite shapes 
3 ferrite magnets 
12% hour delay switch 
1 9v mains power supply unit 
1 6v mains power supply unit 
1 4%v mains power supply unit 
15 pin plug and socket 
2 12v vibrating reed bleepers 
5" speakers size radio cabinet with handle 
5 different multi way push switches 
10 %"’ spindle type volume controls 
10 slider type volume controls 
2 musical boxes (less keys) 
1 heating pad 200 watts mains 
113 1 fm front end with tuning condensor 
114 1 1w amplifier Mullard 1172 


The AMSTRAD Stereo Tuner 


This ready assembled unit is the ideal tuner for a music centre or an 
amplifier, it can also be quickly made into a personal stereo radio — 
easy to carry about and which will give you superb reception. 


Other uses are as a “‘get you to sleep radio’, you could even take it 
with you to use in the lounge when the rest of the family want to 
view programmes in which you are not interested. You can listen to 
some music instead. 


Some of the features are: long wave band 115-270 KHz, medium 
wave band 525 — 1650 KHz, FM band 87 — 108 MHz, mono, stereo 
& AFC switchable, fully assembled and fully aligned. Full wiring up 
data showing you how to connect to amplifier or headphone and 
details of suitable FM aerial (note ferrite rod aerial is included for 
medium and long wave bands). All made up on very compact board 
Offered at a fraction of its cost: only £6.00 


SOUND TO LIGHT UNIT 


Complete kit of parts for a three channel sound to light unit controll- 
ing over 2000 watt of lighting. Use this at home if you wish but it is 
plenty rugged enough for disco work. The unit is housed in an 
attractive two tone metal case and has controls for each channel, 
and a master on/off. The audio input and output are by %"’ sockets 
and three panel mounting fuse holders provide thyristor protection. 
A four-pin plug and socket facilitate ease of connecting lamps. 
Special price is £14,95 in kit form or £25.00 assembled and tested. 


CAR STARTER/CHARGER KIT Fiat Battery! Don't 
worry you will start your car in a few minutes with this unit - 250 
watt transformer 20 amp rectifiers, case and all parts with data 
£16.50 transformer only £12.50. 


4/5A BATTERY CHARGER Transformer and rectifier 
£3.95 & £1 post, 3 kits £12 post paid. 


PRESTEL UNITS 
These are brand new 
and we understand 
tested, came with 
manufacturer's 
guarantee now void 
as the manufacturer 
no longer trades. 
These originally 

sold for over £150. 
We offer them 
complete, except for 
7 plug in i.c.'s and price is only £14.95 (less than the value of the 
modem included). 


STABILISED POWER SUPPLY (Mains Input) 


By LAMDA (USA) — Ideal for computer add-ons, d.c. output. 
Regulated for line volts and load current. Voltage regulation .1% 
with input variations up to 20% — load regulation 1% from no load 
to full load — or full load to no load. Complete in heavy duty case 
— Models available: 5v — 9A £23 

£13.25. 15v — 1,2A £13,25. 24v — 2A £23. 


25A ELECTRICAL PROGRAMMER 


Learn in your sleep: Have radio playing and 
kettle boiling as you wake — switch on lights to 
ward off intruders — have a warm house to come 
home to. You can do all these and more. By a 
famous maker with 25 amp on/off switch. 
Independent 60 minute memory jogger. 

A beautiful unit at £2.50. 


THIS MONTH’S SNIP 
TOP OF THE POPS LIGHTING 


if you use our disco switch 


These have 12 x 10 amp changeover switches each 
rated at 10 amps so a whole street could easily be lit 
with one. Switches adjustable and could be set to 
give a running light, random flashes, etc etc. 

230 volts main operation. Brand new, made by 
Honeywell. Offered at approximately one third of 


Re ONLY £6.90 


COMPUTER DESKS 


Again available - computer 
desks — size approx 4’ x 2' x 

2'6"' high formica covered, 

cost over £100 each. Our price 
only from £9.50 — you must 
collect — hundreds supplied to 
schools. 


50 THINGS YOU CAN MAKE 


Things you can make include Multi range meter, Low 
ohms tester, A.C. amps meter, Alarm clock, Soldering 
iron minder, Two way telephone, Memory jogger, Live 
line tester, Continuity checker, etc. etc., and you will still 
have hundreds of parts for future projects. Our 10Kg 
parcel contains not less than 1,000 items - panel meters, 
timers, thermal trips, relays, switches, motors, drills, taps, 
and dies, tools, thermostats, coils, condensers, resistors, 
neons, earphone/microphones, nicad charger, power unit, 
90% are unused componants. 


YOURS FOR ONLY £11.50 plus £3.00 post. 
REVERSIBLE MOTOR WITH CONTROL GEAR 


Made by the famous Framco Company this is a very robust motor 
size approximately 7%" long, 3%4"' dia. 3/8” shaft Tremendously 
powerful motor, almost impossible to stop. Ideal for Operating 
stage Curtains, sliding doors, ventilators etc., even garage doors 

if adequately counter-oalanced. We offer the motor complete 
with control gear as follows: 


1 Framco motor with gear box 1 push to start switch 
1 manual reversing & on/off switch 2limit stop switches 


£19.50 plus postage £2.50 1 circuit diag. of connections 


IONISER KIT 

Refresh your home, office, shop, work room, etc. with a 
negative ION generator. Makes you feel better and work 
harder — a complete mains operated kit, case included. 


£11.95 plus £2.00 post. 


advertisement 


VENNER TIME SWITCH 

Mains operated with 20 amp switch, one 
on and one off per 24 hrs. repeats daily 
automatically correcting for the lengthen- 
ing or shortening day. An expensive time 
switch but you can have it for only £2.95. 
without case, metal case - £2.95, adaptor 
kit to convert this into a normal 24hr. time 
switch but with the added advantage of up 
to 12 on/offs per 24 hrs. This makes an 
ideal controller for the immersion heater. 
Price of adaptor kit is £2.30. 
Ex-Electricity Board. 

Guaranteed 12 months. 


EXTRACTOR FANS -— MAINS OPERATED 


Woods extractor. 
5° ~ £5.75, Post £1.25. 
6" ~ £6.95, Post £1.25. 
5" Plannair extractor 
£6.50. Post £1.25. 
4x 4" Muffin 115v. 
£4.50. 230v. 
£5:75. Post 75p. 
All the above ex-computer, 
those below are unused. 
4" x4" £8.50. Post 75p. 
9" American made 
£11.50. post £2.00. 
Tangential Blower 10x3 
air outlet, dual speed 
£4.60. Post £1.50. 


TANGENTIAL BLOW HEATER 
by British Solartron, as 

used in best blow heaters. 
3Kw £6.95 complete 

with ‘cold’ ‘half’ and ‘full’ 
heat switch, safety cut 

out and connection diagram, 
Please add post £1.50 for 1 or 3 for £20 post paid 
2.5 Kw KIT Still available: £4.95 + £1.50 post. 
or have 3 for £16 post paid 


ROCKER SWITCHES standard size fit 11.5 x 28 mm cut 
out. Single pole on/off — 15p each 1000 for £75. Single pole 
changeover 20p each — 1000 for £100. Single pole changeover 
with centre off — 25p each — 1000 for £125. Single pole on/off 
with neon — 36p — 1000 for £180. 


ROCKER SWITCH DP/DT 15 amp 250 volts suitable for 
motor reversing etc. — 46p — 100 for £34.50, 1000 for £230. 


MICRO SWITCHES v3 type all 250 10 amp SpST 20p 
1000 — £100 Spdt 30p 1000 -- £150, very low tongue Spdt 
40p 1000 for £200. 


MINI MONO AMP on p.c.b., size 4’ x 2” seped 


Fitted volume control and a hole for a tone con- 
trol should you require it. The amplifier 

has three transistors and we estim- 

ate the output to be 3W rms. 

More technical data will be included 

with the amp. Brand new, perfect 

condition, offered at the very 

low price of £1.15 each, or 10 for £10.00. 


WALL MOUNTING ROOM THERMOSTAT 


By Danfoss has a really pretty two tone grey case with circular 
white scale and dial. Setting temperature from 0 — 30c — 13 amp 
250v contacts. Price £4.60. — 10 for £40. 


MINIATURE WAFER SWITCHES 
2 pole, 2 way — 4 pole, 2 way --- 3 pole, 3 way -- 
4 pole, 3 way — 2 pole, 4 way — 3 pole, 4 way — 
2 pole, 6 way — 1 pole, 12 way. 
All at 25p each or 10 for £2.00 

12 volt MOTOR BY SMITHS 


Made for use in cars, etc. these are very 
Powerful and easily reversible. Size 
3%" long by 3” dia. They have a good 
length of %" spindle — 

Price £3.45. 

Ditto, but double ended £4.25. 


MAINS MOTORS 


We have very large stocks of motors from 2 watts to % hp. Most at 
a price well below cost, let us know your requirements. 


OTHER POPULAR PROJECTS 


RC Bridge Kit . £9.95 
3 Channel Sound to Light - ewith fully preperadl maetal case £14.95 
Big Ear, listen through walls . .. Se ees ar £9.50 
Silent sentinel Ultra Sonic Transmitter and receiver . . £9.50 
Car Light ‘left on’ alarm. ae ee Ree £3.50 
Secret switch — fools friends andte enemies alike 5 pee wee 
3 -- 30v Variable Power Supply Sy ad £13.80 
2 Short & Medium wave Crystal Radio . . . . . . £3.99 
3v to 16v Mains Power Supply Kit . 2 2. 2. 1 ee £1.95 
Radio stethoscope — faultfindingaid . . . . . . £4.80 
Mug stop — emits piercing squark I ck Cai £2.50 
Morse Trainer —complete with key . . . . . . £2.99 
Drillcontral kit... 2 ee we EBL 
Interrupted beamkit 2. 2 2. 2. 2.) ee E250 
Transmitter surveillance kit ©. 2. 2 1 1...) £2.30 
RadioMike . . . » 2. £6.90 
F M receiver kit — for surveillance or Rorenal F M hs 'e £3.50 
Insulation Tester —electronicmegger  . . . . . . = £7.95 
Battery shaver or fluorescent from 12v . . . . . £6.90 
Matchbox Radio — receives Medium Wave . . . . . £2.95 
40 watt amp —hifi20hz —20kHz  . wt op see £9.50 
115 Watt Amplifier 5Hz 25kHz coe £13.50 
Power supply for 115 wattamps . . . . . 2... £8.50 


J. BULL (Electrical) Ltd. 


(Dept. EL), 34 - 36 AMERICA LANE, sates 
HAYWARDS HEATH, SUSSEX RH16 30U EUR 


MAIL ORDER TERMS: Cash, P.O. or cheque with 
order. Orders under £12 add £1 service charge. Monthly 
account orders accepted from schools and public com- 
panies. Access & B/card orders accepted day or night. 
Haywards Heath (0444) 454563. Bulk orders: phone for 
quote. 

Shop open 9.00 — 5.30, Mon to Fri, not Saturday. 
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WANTED: Circuit diagram for BBC 
or Acorn Electron or similar. Also 
wish to contact computer buffs in 
London area. Chris Hunter, Flat E, 
151 Grays Inn Road, London WC1. 


TELEQUIPMENT D61_ Oscillo- 
scope, twin beam, X10 Probe, little 
used. £120 o.n.o. D. Callender, 17 
Badger Way, Banbury, Oxon. Tel. 
(0295) 53475. 


OSCILLOSCOPE, Tek. 544 Dual- 
trace, 5OMHz, good condition, 
£165. Semiconductor- Curve tracer, 
£65. AF Spectrum Analyzer, £210. 
T.J.L. Haley, tel. 01 868 4221. 


$100 6 SLOT 19’’ Rack & Case, £50. 
Philips Mini Digital Cassette 
Recorder, Controller & Manuals, 
£50. 94 way ASII Keyboard, £25. 
Piers Cherryl, 2 Shirelake Close, Ox- 
ford OX1 1SN. Tel. 0865 250274. 


| WANTED: Technical Manual for 


Pertec Models 81/82 Video Ter- 
minals, any information at all 
please. Norman Henry Pierce, 92, 
Railway Road, Rock Ferry, Birken- 
head, Merseyside L42 2BQ. 


WANTED: Information and/or cir- 
cuit diagram for Airmec Radivet 


) Type 211. H.L. Earnshaw, 58 Prices 


Lane, Reigate, Surrey RH2 8AY. Tel. 


| Reigate 21480. 


WANTED: User's Manual + Cir- 
cuit diagrams for Nat. Semiconduc- 
tor BLC 8221/8201 SD Floppy Com- 
puter PCBs. P. Walsh, 4 Stopford 
Street, Edgeley, Stockport SK3 
SHE. Tel. 061 429 6864 (evenings). 


HELP! How can | convert a TV to 
RGB input? Would be very grateful 
for a telephone call on 0205 67208 
— ask for Gary. 


> eden | 


for our 


readers! 


Rules: 


e@ Private advertisers only. No trade, no 


business. 


e Full address or private telephone number; 


no post office boxes. 


e Items related to electronics only. Software 
only when related to Elektor computer 


systems. 


e Maximum length: 114 characters — letter, 
numeral, comma, space, etc. (not includ- 

ing address and/or telephone number). 

e@ One advertisement per reader per month. 
To enforce this rule, a switchboard 

voucher will be printed each month. 

e Glentop Publishers cannot accept 
responsibility for any correspondence or 
transaction as a result of a ‘switchboard’ ad, 
nor as a result of any inaccuracy in the text. 
e Ads will be placed in the order in which 


they are received. 


e@ We reserve the right to refuse advertise- 
ments, without returning them. 


switchboard 


WANTED: Information on Crypton 
Motorscope Major Model BDX17 
and on Brimar Tube D21/106H. B.D. 
O'Gorman, 15 Stafford Road, 
Caldicot, Gwent NP6 4DE. 

Z8 TBPDS and PSU needed for 
surgical research project. No 
funding so can’t afford a new one. 
Dr. A.M.S. Brown, 53, Ivy Lane, 
Headington, Oxford OX3 9DT. Tel. 
(0865) 65164. 

WANTED: One AY5-1224. Please 
phone 0344 884090. 

TELEVIDEO TS-801_ Technical/ 
Operator's Manuals required. 
Phone Sheffield (0742) 334370 any 
time. 

DIGITAL AVO, £25. No offers. 
Phone 01 554 2913, 6 to 8 p.m. 
SURPLUS MEMORY CHIPS; 
6116 £3; 4164 £2.50; 4864 £2.50. 
Also some 2764, 6264. Include 50p 
postage. M. Bright, 36 Freckleton 
Drive, Bury, Lancs. BL8 2JA. 
WISH TO GET in contact with en- 
thusiasts interested in computers 
(hardware), London area_ only 
please. Chris Hunter, Flat E, 151 
Grays Inn Road, London WC1. 


i] AM AN ELECTRONIC 
ENGINEER, looking for  pro- 
fessional penfriends from all over 


the world, to swap various infor- 
mation. Please write to: M.A. 
Kavehmanesh, P.O. Box 11365/ 


7619, Tehran, Iran. 


WANTED: Circuit Diagram & chips 
for TI58 & 59 Calculators. Tel. 0227 
262378. 


Name and address: 


Send to: 
elektor electronics 
switchboard, 


Standfast House, 


Glentop Publishers Ltd., 


Bath Place, High St., 
Barnet, London EN5 1ED 


WANTED: National Pressure 
Transducers 20F-LX0503A or 
LXO50XXA Series DAFL25M80. 


J.E. Simmons, 1397 Whangaparaoa 


Road, Whangaparaoa, New 
Zealand. 
PRINTER, TI Silent 700 Type. 


Believed to be in working order. No 
data. £30 o.n.o. Tel. (day) 0234 
223202, Frank. 


WANTED: Book entitled ‘Teletext 
and Viewdata’ by Steve Money. 
Please state price, inc. postage. Mr 
N. Dobson, 19, Romney Drive, 
Carrville, Durham DH1 1LS. 


WILL PAY FOR information on 
Marconi B/W Studio TV Camera as 
seen on Grandstand. Please help. 
Tel. 01 749 3123, daytime. 


10M 25W RAINBOW Ribbon 
Cable, £6. 100 IC Skts, £5.50, plus 
other oddments to clear my garage 
(VDU, PSU's, etc.). Mr J. Rudge, 
20 Blackthorne Close, Solihull, 
West Midlands B91 1PF. Tel. (021) 
705 8459. 


WANTED: Heathkit Transistor Tes- 
ter, S/H. Mr F. Cosgrove, 59 Fenton 
Road, Bournemouth. Tel. 0202 
432973. 


ELEKTOR issues wanted — nos. 7, 
37, 53, 86 and 87/88. Tel. 0602 
384098. 


URGENTLY REQUIRED to com- 


plete Junior project: DOS 
65DV3.2N/3.3. Fair price. J.S. 
Barry, 29 High Street, Warmley, 


Bristol BS15 4NE. Tel. 0272 600323. 


be post-marked within the 
month indicated. 


All advertisements must include the 
voucher printed here. They must 
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ELEKTOR Z80A CPU/VDU Boards, 
fully fitted, unused. IC’s 6116/2732 
not included. Used keyboard, etc. 
£75 or swap ham gear. Tel. 061 437 
7899, South Manchester. 


SURPLUS NEW ITEMS: 2114, 
2102, 4116, £5 for 8. 8x 4164, £17. 
5x 2532, £10. 6845, 8027, £2. 8748 
Comp. £15. 10 x Scalectric Motors, 
£5. Mr S.A. Withey, 118, Heritage 
Park, St. Mellows, Cardiff, S. 
Glamorgan. Tel. 0222 797956. 


WANTED: Loan or purchase for 
Trio Tuner Model KT-3500. M. Nor- 
man, 1, Sydenham Mews, Putland 
Road, Bray, Co. Wicklow, Ireland. 


PRIVATE SALE: ETI, HE, PW, EE, 
R&EC, TV and Elektor mags. SAE 
for lists — 465 Blackstock Road, 
Rollestone, Sheffield S14 1LB. 
(Michael). 


GOULD OSI200 25MHz Scope, 
Dual Trace, good condition, £140. 
Mr Andrew Burns, tel. Romford 
42627, evenings. 


LVL 5%” 100K Disc Drive in twin 
case, £90. DFS for BBC Micro, £60. 
Both items hardly used. Phone 
Adam: 04484 3225. 


VALVE AZ1 required for old Philips 
Valve Radio Receiver — anyone 
able to help me to find one please 
write to: J.P. Houdet, 104 Claren- 
don Road, Durban North 4051, 
South Africa. 


HITACHI 8’ B/W Monitor, £25. 
Vero 19’’ 34 Eurocard Rack + bits, 
new, £18. 7126 + 3% LCD, new, 
£8.50. Tel. 01 961 6658. 
THEREMIN OSCILLATOR Circuit 
diagram or built unit wanted. Maga- 
zine/book photocopy? Reasonable 
price paid. Tel. 01 748 4961. 


| am a private reader. | have read your rules and | enclose a valid switchboard voucher. 
Please place the following advertisement, free, in the next available space. 


BLOCK CAPITALS PLEASE — ONE CHARACTER TO EACH BOX 


The VCR (video 
cassette recorder) has, 
in only a few years, 
become almost as 
popular as the 
television set 
itself, primarily 
because of its 
facility of time- 
shifting. As 
the VCR 

works with : yg 

magnetic 

tape, the mechanism of the machine will become dirty after a time, in the same way as in 
a sound cassette recorder. Regular cleaning of particularly the recording and playback 
heads is, therefore, essential to ensure optimum picture and sound quality, and to 
minimize wear of these heads. Unfortunately, the heads are very sensitive precision parts, 
which do not stand up to a brushing with some alcohol. And there are other aspects of 
the VCR mechanism that require particular attention. This article aims at explaining what 
you can do yourself, and what should better be left to properly trained service engineers. 


__ cleaning 
video recorders 


H. Baggen 
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Although much has been written about 
the cleaning of a video recorder, there is 
little that makes the operation clear ina 
practical way. Cleaning tapes as well as 
complete cleaning outfits for VCRs have 
come onto the market over the past few 
years, but most appear to be almost com- 
pletely ineffective. 

Distributors, importers, and manufacturers 
alike are generally of the opinion that 
VCRs should only be cleaned in their ser- 
vice department. No doubt, this feeling is 
based on the assumption that the owner of 
the recorder knows little or nothing of 
electronic and mechanical engineering. 
Yet, with some technical insight, dexterity, 
and care, it is possible to clean your own 
VCR and save the not inconsiderable 
charge made by professional service 
departments for this operation. But care is 
the word, because video heads are very 


easily damaged, and replacing them is, of 
course, a great deal more expensive than 
having them cleaned! 


Where does the dirt come from? 


Dirt in the video recorder is an accumula- 
tion of dust and microscopically small par- 
ticles of iron oxide and base material. The 
iron oxide is the magnetizable basic 
substance used for coating the base, 
which, incidentally, gives the finished tape 
its brown colour. The base material is 
most likely to be polyester (more correctly 
polyethylene terephtalate — called mylar 
in the USA), but may also be polyvinyl- 
chloride (PVC), or cellulose acetate. 

Base particles form the largest proportion 
of the accumulated dirt. This is because 
the tape follows quite an intricate path in 
the machine, running along a variety of 


guide rollers and pinch rollers, as well as 
the capstan and the recording, playback, 
and erase heads. Although the keying 
(firmness of adhesion of the coating to the 
base) and the abrasion resistance of 
modern tapes are very good, minute par- 
ticles are worn off over a period of time 
and left in the machine. Therefore, the 
better the tape quality, the less frequent 
there is a need for cleaning the heads. 
Dust on the tapes (which is left behind in 
the machine) can be minimized by storing 
the tapes in closed boxes. The recorder 
itself should also be placed in as dust-free 
a position as possible. Note that the tele- 
vision receiver because of the strong 
static field around the picture tube isa 
dust trap. 


When is cleaning necessary? 


Even if the VCR stands in a dust-free pos- 
ition and high-quality tapes are used, 
there comes a time when the machine — 
and not just the heads — needs cleaning. 
Fortunately, the heads tend to keep 
themselves cleaner than other parts of the 
guidance because of their relatively high 
rotational speed. Cleaning of the VCR 
becomes necessary when the picture 
becomes snowy” (as if a poor signal had 
been recorded), or the sound quality 
deteriorates (in which case the video 
heads need not be attended to). 


How to clean 


Before cleaning is contemplated, several 
important aspects of the operation should 
be noted. 

@ The video heads are extremely 
vulnerable; one false move or treatment 
can destroy them. And replacement 
costs are high! 

H Use correct materials: no cotton buds; 
no cleaning spirit; no so-called cleaning 
tapes; no spray cans with head cleaner. 
The video heads should be cleaned 
with head cleaning sticks with a 
chamois leather tip, and other parts of 
the guidance with the same type of 
stick or non-fluffy tipped sticks or 
cloths. These sticks or cloths should be 
soaked in pure alcohol or cleaning 
spirit, which are available from good 
video dealers or chemists. Wearing of 
rubber gloves is recommended, 
because skin grease and perspiration 
contain acids which may affect certain 
guidance parts. 

If you have any hesitation about clean- 

ing the VCR yourself, have the work 
done by an authorized dealer. 

Before cleaning can be commenced, it is 

essential to know the location of the 

various parts of the guidance system. The 
three current systems, VHS, Betamax, and 

V2000 are shown in figures 2, 3, and 4, 

which clearly indicate the position of the 

various heads and other parts. The V2000 
system is either of the M-loading 

(= Philips), or the U-loading (= Grundig) 

type, as shown in figures 4a and 4b 


respectively. When there is no tape in the 
machine, guide rollers may be in a slightly 
different position from those shown in the 
figures. 

First, remove the mains lead from the 
mains, and any cassette from the machine. 
Stand the recorder in a well-lit position 
and remove the top cover. In some older 
top-loading machines, it may be necessary 
to first remove the cassette compartment 
as detailed in the relevant service notes or 
manual. After the top cover has been 
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removed, it is normally quite clear what 
else needs to be undone to gain free 
access to the guidance. 

The following parts can then be cleaned 
with a chamois leather tipped stick or 
cloth soaked in alcohol or cleaning spirit: 
all normal (i.e., not video) heads, the 
capstan, all guide rollers, and pinch 
rollers (the material of which these latter 
rollers are made may, however, be 
affected by alcohol or cleaning spirit, so 
make sure that this is not the case before 
cleaning the rollers). 

Next, carefully clean the outside of the 
picture scanning drum with a chamois- 
leather tipped stick. Never touch this 
drum with bare hands! Pay particular 
attention to the slant track at the under- 
side of the drum, and to persistent dirt 
particles on the surface of the drum. Take 
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Figure 1. Everything 


revolves around this: the 


picture scanning drum 


with the video heads. The 


thin line in the hole of 
the drum is the video 
head, which rotates at 
1500 rev/min. 
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audio & control head 


erase head 


pinch roller 


capstan 


Figure 2. The guidance 
system of a JVC VHS 
recorder; that in other 
VHS machines is virtually 


identical. (Courtesy: JVC) | 
! 


85091-2 
B = guide roller 


Figure 3. The guidance 
system in a Betamax 3 
video recorder. (Courtesy: 
Sony} B B 
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video head ~~ 
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pinch roller 


audio & control S. 
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Figure 5. This photograph 
of a Betamax picture 
scanning drum shows in 


85091-3 
the centre of the drum B= guide roller 
the gap in which the 
heads revolve; in V2000 
and VHS machines the 
entire upper half of the 
drum rotates. At the bot- great care not to touch the video heads! 
tom is the slant track Take a clean chamois-leather tipped stick, 
WhIoh ensures correct soak this in alcohol, and, as shown in 
guidance of the tape ; eee 3 
along the drum. Figure 6, press it lightly against the gap at 


the circumference of the drum in which 
the heads rotate. Hold the stick steady, 
and turn each of the heads a few times by 
hand (rubber glove!). Often this can be 
done by turning the spindle of the drum 
at the top; this is, however, not possible 
with the V2000 system, because the top of 
the drum contains some sliding contacts 
and a contact bridge. Do not, under any 
circumstances, loosen this bridge during 
cleaning! In this type of recorder, 
therefore, carefully turn the top of the 
drum by hand (rubber gloves!). Do not 
touch the heads and do not move the 
stick vertically! One false move here could 
cause the head to snap off. 

Take care not to displace any guidance 
parts during the cleaning. For instance, do 
not attempt to move the tape-slack take up 
mechanism. In short, only do what is 
strictly necessary and then put the covers 
on again. K 


V2000 M-Loading 


capstan ‘pinch roller 


audio record/playback head 


erase head 
audio erase head 
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B = guide roller 


V2000 U-Loading 


audio erase head ’ 
direction of video tape 


audio record/playback head 
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B = guide roller 
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Figure 4. The guidance 
system in a V2000 M- 
loading (Philips) recorder 
(a), and that in a U- 
loading (Grundig) 
machine (b). 


Figure 6. The critical 
moment; the chamois- 
leather tipped stick is 
pressed gently against 
the drum, after which the 
heads are moved by turn- 
ing the disc protruding at 
the top of the drum by 
{rubber gloved) hand. 
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Appointments Vacant display advertisements: 
rates available on request from Elektor Publishers Ltd., 10 Longport, Canterbury, 
Kent CT! IPE. Phone Canterbury (0227) 454439. 


In the world of hi-tech communications 


Weve neverhad itso good! 


Here at Marconi Communication 
Systems in Chelmsford we are 
currently breaking quite a few 
records. With many recent sales 
successes to our name and many 
more in the pipeline we're really 
in a pretty unstopable business 
mood. 

Customers at both home and 
abroad are being won over by our 
great range of products. From 
broadcast transmitters to digital 
data systems. From mobile 
radios to microwave 
communications. All, of course, 
using the very latest 
technologies. 

This is all well and good for now 
— but what next we hear you 
ask? Well, to support the future 
development of our products we 
are heavily investing in all our 
resources and facilities to ensure 
they are the best available. If you 
like we’re making certain of our 
tomorrow by properly funding 
research and development today. 
And what could all this 
commercial success, investment 


Systems Engineer 
Export Sales Manager 
Technical Authors 
Development Engineer 
PCB Draughtsmen 


PDS Engineer 
Test Technicians 
Estimators 


and diverse product range mean 
to you. Well, if you have some 
background or experience in high 
technology, quite a lot we think. 
Because we urgently need more 
suitably qualified men or women 
to strengthen our human 
resources. As you can see from 
our vacancy list there are quite a 
number of vacancies at present 
in such areas as Sales, 
Installation Engineering, 
Software Design, Development 
Engineering, Export Sales, 
Project Engineering and Design 
Office. 


And some of these positions are 
offered at senior management 
level. 


So, if you are in the market for a 
new job complete the coupon 
without delay and send it to 
Gordon Short, Marconi 
Communication Systems, New 
Street, Chelmsford, Essex, 

CM1 1PL. Alternatively, telephone 
him on Chelmsford (0245) 353221 
for an application form and further 
details. 


HOW ABOUT YOU? 


Communication Systems 


Yes, | am interested in being part of the Marconi success story. Please rush me further details and an application form. 


Name 


Address 


lamcurrently employedasa 
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COMMUNICATIONS _ PROFESSIONALS 


TT 


TO £18,000 


B Our client, a leading manufacturer in the 
communications field, needs top quality engineers to 
design and develop its next generation of equipment. 


There are openings for analogue and digital 
engineers of all age groups who want to sieze this 
opportunity of advancing their career. 


Quality Assurance Manager 
Berks c£13,000 + Car 


Continued expansion within the fields 
of tele and datacommunications leads 
our client to seek a top-flight QA. 
Manager. A senior position covering 
all aspects of 0.A. and customer liaison. 
A genuine opportunity for future career 
progression, within a ‘high-tech’ en- 
vironment. 


Quality Assurance Engineer 
Middx c£10,000 


To work for a major computer peripheral 
manufacturer. Three years experience 
of analogue, digital and microprocessor 
techniques preferably within an office 
automation environment. Liaison with 
both design and end users. 

Contact: Mark Hennessy or Stephen 
Salt, 2 Eton Court, Eton, Windsor, 
Berks. Telephone (07535) 54256. 
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If you have experience of working in any of the 
following areas contact us now! 

@ PASCAL or CORAL 66. 
@ Systems Design. 

@ Project Leadership. 


@ HF/VHFUHF circuits. 
@ Transmitter or 

Receiver Design. 
There are also opportunities for graduates who 
want to get into this exciting held. 


ae Electronics Recruitment Company UK 


E.R.C. House, 32-33 North Street, Lewes, East Sussex BN7 2PQ. Tel. Lewes (0273) 471271 


QUALITY OPPORTUNITIES 


Quality Engineer 
Southampton to £14,000 


A prestigious, growing company offers 
a position of genuine scope for a commit- 
ted, well qualified Quality Engineer experi- 
enced in the field of electronics (preferably 
in defence), to tackle a wide variety of 
assignments in a stimulating high tech- 
nology environment. 


Quality Engineer 
Sussex Coast c£10,000 


Our client engaged in the manufacture 
of domestic appliances urgently seek to 
fillthe above position. You should have a 
background in light electro mechanical 
engineering and be qualified to ONC/ 
HNC level and aged between 25 and 45. 


Contact: Clive Drury or Paul Smith, 
2 Tunsgate, Guildford, Surrey. 
Telephone (0483) 65566. 


Management Personnel 


Recruitment Selection & Search Consultants 


WINDSOR GUILDFORD ST ALBANS 


On| 


For more information about these positions and to 
arrange your initial interview contact Nikki Partridge 
or Pat Myers. They will be on 0273 471271 until 

8.00 tonight and for the rest of this week and next. 


Product Quality Manager 
N. H. Counties to £12,000 


Our client is a leader in CMOS technology 
is moving its CMOS testing operation 
into the area. The position will report to 
the Quality Manager and you will be 
responsible for the setting up and run- 
ning of the quality control functions. 


Quality Assurance Engineers 
N. Middx to £11,000 


The company is a manufacturer of avion- 
ics and part of a successful electronics 
group. Involvement will be in all areas of 
Q.A. including defect reporting, Q.A. 
audits and preparing quality plans. Five 
years experience to def stan 05/21 
required. 

Contact: Nic Watts, 105 St Peter’s St, 
St Albans, Herts. Telephone (0727) 
35116, (out of hours (0923) 37117. 
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Radio system signals 
savings on rural railways 


In the far northwest of Scotland, on 
the single track railway that winds 
through magnificent mountain 
scenery to the Kyle of Lochalsh, the 
installation of electronic signalling 
will lead to significant improvements 
in the economics of rural railways. 
By eliminating the need for 20 
signalmen and level crossing keepers 
on the 103 km line, the new system, 
known as radio electronic token 
block (RETB) signalling, will reduce 
operating costs by some £77 000 a 
year. This is big money for a railway 
that depends for most of its income 
on tourists during a short summer 
season, and will make all the differ- 
ence to the line’s precarious finances. 


Sparsely Populated Region 
Britisch Rail is pioneering the new 
signalling system as part of a major 
programme to increase traffic and 
cut costs on the lines running west 
and north from Inverness. These are 
routes vital to the economy of a 
sparsely populated region, and they 
absorb a hefty slice of the public ser- 
vice obligation subsidy British Rail 
receives from the government. 
Installed at a cost of £415 000, and 
with a 30% grant from the European 
Community, the RETB system in 
practice should cover its investment 
within two years. In the longer term, 
its introduction will save British Rail 
the £500 000 cost of cable renewal 
that would have been necessary to 
maintain the existing signalling 
system. 
Modern power signalling has been 
extended to cover many of British 
Rail’s main lines over the past 20 
years, bringing improved safety and 
reliability, as well as reduced costs. 
But shortage of investment funds 
has meant that lightly used rural 
routes have not felt the benefit of 
the rapid technological progress 
recently achieved in signalling 
installations. Now all this is chang- 
ing, as the labour intensive 
mechanical signalling on such lines 
wears out and new economic 
pressures demand a reduction in the 
number of staff needed to operate 
their sparse services. 
On the Kyle of Lochalsh line, RETB 
equipment replaces the single line 
key token system, which is a method 
of ensuring the safe passage of 
trains on single track railways that 
dates back to the last century. Under 
this system, single lines are divided 
. into sections of varying lengths, 
‘ signalboxes at the crossing 
— sections of double track on 


at) 


which trains may pass. Of course, it 
is essential that only one train at a 

time is admitted to any single track 
section, and this is assured by elec- 
tromechanical apparatus interlocked 
with the signalling equipment. 


Authority To Proceed 

Before he can proceed into a single 
track section, the drain driver must 
receive from the signalmen a metal 
token or authority. No more than 
one such token can be released from 
the key token instruments in the 
signalboxes at each end of the single 
track section, and only when that 
token has been freed electrically from 
the next signalbox can the signalman 
clear his signals for the train to pro- 
ceed. Until the token is replaced in 
the machine at the next crossing 
loop, no other token can be released, 
and no train movement can be 
signalled from either direction. 
Communication between signalmen 
and their key token instruments is 
achieved electrically by the use of 
bell codes and currents passing in an 
openwire pole route. The system has 
been proved over many years, and is 
widely used in countries where there 
was strong British influence in 
railway development. Its drawbacks 
are the need for a signalman at every 
crossing loop, and the burden of 
maintaining pole routes in 
unfavourable conditions. Both are 
costly. 

The RETB system was developed by 
British Rail’s Director of Signalling & 
Telecommunications Engineering, in 
conjunction with the Research & 
Development Department at Derby, 
and with some financial assistance 
from the European Community. 
Equipment was supplied by Westing- 
house Signals. 


The signalman at Dingwall with his keyboard and track diagram. 


Recent developments in microproces- 
sor technology and mobile radio 
have been harnessed to create a 
signalling system with built-in safety 
and security devices that give an 
overall level of safety as high as that 
of the key token system it replaces. 
There is no longer any need for 
lineside signalling or communications 
equipment, or for a signalman at 
each crossing loop. The entire route 
from Dingwall — to the northwest of 
Inverness — to the Kyle of Lochalsh 
is now controlled by one signalman 
located at Dingwall. Crossing loops 
at Garve, Achnasheen, Strathcarron, 
and Kyle of Lochalsh itself are 
unmanned. In all, a drastic reduction 
in both staff and infrastructure costs 
has been achieved. 

The signalman at Dingwall com- 
municates with train drivers over a 
radio link. This also provides com- 
munication between the signalbox 
microprocessor interlocking equip- 
ment and the train-borne receiver, 
which again is microprocessor based. 
When a train is ready to enter a 
single track section, for example 
from the junction at Dingwall to the 
first crossing place at Garve, coded 
messages are exchanged over the 
radio between the driver and 
signalman. 

The driver requests authority to pro- 
ceed to Garve and, once the micro- 
processor interlocking has proved the 
line clear, he receives it in the form 
of an electronic display on the small 
receiver mounted in his cab, showing 
the words Dingwall’ and ‘’Garve’’. 
This is his electronic token, which 
remains illuminated until the driver 
“returns” it to the signalman when 
he-is safely inside the loop at Garve. 
The integrity of the message that 
passes by radio between signalbox 
and locomotive, as well as the 
assurance that the message goes 
only to the train for which it is 
intended, is achieved by transmitting 
the locomotive address and associ- 
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editorial z cars & bicycles 


electronics scene - automatic car alarm 
electronics select - bicycle lights and alarm 
missing link - brake lights monitor 
how to make your own PCBs = garage stop light 
new products P 
computers & microprocessors 
6502 tracer 
current loop for modem 
direct reading digitizer 
: . faultfinding probe for pPs 
Circuits for: floppy centring unit 
floppy disc drive 
hexadecimal keyboard 
mains interface 
measuring with the BBC micro 
morse training with the Junior Computer 
QL RAM extension 
hi-fi headphone amplifier - RS232 interface 
loudspeaker protection 
melodic sawtooth 7 simple video inverter for ZX81 
microphone pre-amplifier with mute switch ... 7- sync inverter for QL 
mini-amplifier - twin keyboard for Apple II 
MOSFET power amplifier - two-frequency clock 
sound-level indicator 
swell pedal 
wah-wah box for guitars 


audio, music, & sound generation 


JU 
elelgtor __ index AU suey rm 


design ideas hobby & games 


combining digital circuits ... absorption-type metal detector 
designing a low noise amplifier - digital joystick interface 

fast opto-coupler 5 discomixer 

faast opto-isolator : electronic dog 

power supply sequencing for opamps - infra-red light barrier 

thrifty LED indicator .... Sook Gog stoi 4 S - jumbo displays 

time-lapse unit sdeirh aide - LED direction indicator 

time stretcher - metal detector 

miniature running lights 
model aircraft monitor 

noise generator x model railway monitor panel 
programmable baud-rate generator E “on the air’’ indicator 
rectangular pulse generator 7 set pointer 

two-frequency oscillator 5 time-lapse unit 


generators & oscillators 


transistors 


elelator datacard BC516 & BC517 


BC516 Collector cut-off current, —/cgo < 100 nA 
p-n-p-darlington (—Ucpa =30 V) 
transistor for use Collector-emitter saturation voltage, 
in AF driver —UcE(sat) 1V 
stages (—/c=100 mA; —/g=0.1 mA) 
Base-emitter saturation voltage, —Upe <14V 
(—/c=10 mA; —Uce=5 V) 
Current gain — bandwidth product, 4 220 MHz 
(—/c=10 mA; —Uce=5 V) 
DC current gain, Are => 30 000 
(—/c =20 mA); —Uce=2 V) 


BC517 Collector cut-off current, /cgo < 100 nA 
n-p-n-darlington (Ucg =30 V) 
transistor for use Collector-emitter saturation voltage, 
in AF driver UcE(sat) < 1vV 
stages (/c = 100 mA; /g =0.1 mA) 
Base-emitter saturation voltage, Uge(sat) < 1,4V 
(/c=10 mA); —Uce=5 V) 
Current gain — bandwidth product, 4 220 MHz 
(/c=10 mA; Uce=5 V) 
DC current gain, MFe 2 30000 
(lc =20 mA; Uce=2 V) 
data are valid only under the conditions stated in 
brackets 
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home & garden 


automatic sliding door 

burglar deterrent 

CH-boiler control 

deep-freeze alarm 

flashing light with twilight switch 
four position touch dimmer . 
hotel switch 

infra-red light barrier 

LED direction indicator 

mains voltage monitor 

mains wiring locator 

metal-pipe detector 

overload protection for electric drills ... 
set pointer 


smole and gas detector 

temperature regulator with zero crossing switch 7-43 
temperature sensor 
twin bell-push 

twin dimmer 

water diviner 
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RF & video 


electronic VHF/UHF aerial switch 

morse training with the Junior computer 
NAVTEX receiver 

RTTY calibration indicator 

RTTY/CW filter 
send-receive ident 
simple field strengh indicator 

simple video inverter for ZX81 

spot frequency receiver 

sync separator 

video amplifier for B/W television sets 
video buffer/repeater 

video distribution amplifier 

video selector 

VLF converter 


12 V NiCd battery charger 
active rectifier without diodes 
battery charging indicator 
battery fitness centre 

DC/DC converter 
direct-voltage doubler 
economical power supply 
heat sink monitor 

lead-acod battery charger 
mains interface 

mains power supply with primary regulation 
mains voltage monitor 
negative supply converter 
simple zero crossing detector 
variable 3 A power supply 
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test & measurement 


crystal tester 

faultfinding probe for Ps 

GHz prescaler 

measuring with the BBC micro 
meter amplifier 

metering selector 

noise generator 
opamp tester 
RTTY calibrator indicator 


transistors 
BC516 & BC517 


E 
B 


dimensions in mm 


BC516 is complementary to BC517. 


DC current gain, Age 
(—/c=20 mA; —Uce=2 V) 


BC516-1 
BC516-2 
BC516-3 


2 10 000 
2 20 000 
2 25 000 


The value given overleaf for the total device dissipation, Pp, is 
applicable at ambient temperatures of up to 25°C: at higher 
temperatures, this value should be derated at 5 mW/°C. 
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ated information in the form of a 
data telegram. Each cab receiver unit 
has a unique, four digit number for 
verbal recognition and display pur- 
poses, and the data telegram is sub- 
jected to rigorous and sophisticated 
coding techniques to ensure that any 
corruption of the original message 
causes the telegram to be rejected 
by the receiving microprocessor. 

The signalman has in front of him a 
keyboard unit and a visual display of 
the whole line. This shows him 
which sections are occupied, with 
the four digit receiver number 
appearing for identification purposes. 
A teleprinter records all keyboard 
entries, and voice traffic between 
signalman and drivers is tape 
recorded. 


Enormous Benefit 

The two way radio, of course, is 
available for communications at any 
time, and this is likely to be of enor- 
mous benefit on a remote railway 
where formerly the only means of 
communication for drivers was face- 
to-face with signalmen at the cross- 
ing stations. As with any radio com- 
munications system, strict attention 
is paid to the use of correct — and 
limited — terminology in voice 
traffic. 

With the signalman eliminated at 
crossing loops, one problem remain- 
ed to the RETB planners. Who 
would operate the loop points? In 
fact, this has been solved in the 
simplest way, by making the points 
trailable. Points at each end of the 
loop are held securely in position for 
the direction of travel, aligned for the 
left-hand track of the double line 
section. 

This is done by pre-pressurized, 
hydropneumatic rams, which also 
allow the point blades to be pushed 
over, or trailed, by the wheels of a 
train moving in the opposite direction 
and leaving the passing loop. When 


electronics select 


a trailing movement is complete, the 
ram slowly restores the blades to 
their correct position for the next 
incoming train. An electronic detec- 
tor proves complete closure of the 
point blades, at the same time 
actuating a yellow light indication to 
the driver that the points are cor- 
rectly set. 

As a train on a single line section 
approaches a passing loop, the driver 
first sees a reflective warning board, 
located at braking distance from the 
points indication signal. This allows 
him to come to a stop before the 
points should the signal not be 
displaying its yellow proceed indi- 
cation. At the far end of the loop, 
protecting the trailing points, he 
encounters a reflective board bearing 
the words: '’STOP — obtain token 
and permission to proceed.” Here the 
token request sequence begins 
again. 


Automatic Crossings 

After a trial period of working 
alongside the key token system, the 
RETB equipment took over com- 
pletely in October 1984 and has 
proved thorougly satisfactory in oper- 
ation. The entire installation will be 
completed later this year with the 
conversion of the seven manned level 
crossings to automatic open cross- 
ings with flashing warning lights. 
Already British Rail has obtained 
approval to extend the RETB system 
to the line north from Dingwall to 
Wick and Thurso, which is a much 
longer route with more crossing 
loops. A version is also going into 
service later this year on the East 
Suffolk line in eastern England, 
where RETB is providing an econ- 
omic means of singling a double 
track route that has more than 20 


The electronic token appears on the driver’s cab display. 


level crossings. 

The ability of the RETB system to 
cut operating costs is a highly signifi- 
cant development, and should ensure 
wider application of the equipment 
over the next few years. However, 
the economic implications extend far 
beyond British shores. The key token 
system is still in use on many main 
lines outside Europe and North 
America, often in inhospitable 
climatic and geographic conditions 
that make pole route maintenance a 
nightmare. British Rail’s achievement 
of a simple, microprocessor based 
interlocking for single lines should 
find a ready export market. 

Once installed, the RETB equipment 
allows far greater flexibility in plann- 
ing train movements than was poss- 
ible with signalmen working fixed 
shifts. Although the Kyle of Lochalsh 
service consists of only three trains 
each way daily, the new system 
makes it possible to schedule extra 
trains to run at any time, whithout 
the need to arrange for costly over- 
time by signalmen. 


Chris Bushell — LPS (998 ES) 


Did you know... 


...that an estimated 75 per cent of 
all computer errors have been found 
to be the result of disturbances in 
the mains electricity supply? These 
irregularities are caused either by the 
generating authority or by local fac- 
tors, such as heavy motor starting or 
severe weather conditions. They 
affect electronic equipment because 
the sudden increase or decrease in 
mains voltage or frequency can be 
read as an operational signal or as a 
malfunction. 


and also... 


...that there is a British Amateur 
Electronics Club and an Amateur 
Computer Club? Both clubs publish a 
regular newsletter and operate a 
readers letters service. 


The address of the BAEC is 
“Dickens” 

26 Forrest Road 

Pennarth 

South Glamorgan 
Telephone: (0222) 707813 


The Amateur Computer Club can be 
contacted at 

Andy Leeder 

Church Farm 

Stratton St Michael 

Norwich NR15 20B 
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Saeee: 
pone eg The name RS232 represents a number of standard conventions that 
aim to ensure the correct transfer of data irrespective of the 
individual characteristics of a computer. Most computers have a serial 
input & output port for connecting a printer, a DCE (Data Circuit 
Terminating Equipment), or even another computer. To marry the 
J Steeman two, we have designed an RS232 card, which is intended for the 
universal I/O bus featured in the May 1985 issue of e/ektor elec- 
tronics. There is a choice of TTL or RS232 line levels. 


RS232 interface 


serial transfer Parallel transfer of data, whereby all bits of | a public network or in-plant installation is 
via th eC univ ers ql a character are transferred simultaneously, carried out by a Data Terminal Equipment 
is normally used where the distance <DTE> which is part of the computer 
1/O bus between the computer and the peripheral system and a Data Circuit Terminating 
equipment is relatively short. This means Equipment <DCE> popularly called a 
that a wire connection is required for modem, which is connected to a trans- 
each of these bits. This is a very reliable mission line. See Figure 1. 
method of transfer, but if longer distances The exchange of data between the DTE 
are involved, it becomes prohibitively and DCE must be governed by clear 
expensive. agreements as to their format. For 
Another form of data transfer is used instance, as the bits are transmitted 
' where other than relatively short distances sequentially, their timing and that of the 
are involved: serial, whereby all data are complete characters must be accurately 
transferred in sequence over one trans- known. 
mission line. Compared with parallel There are two types of transfer: synchron- 
transfer, the serial form requires a rather ous and asynchronous. In the former, a 
more complex receiver and transmitter, continuous data stream is transmitted, and 
but the connection between the various the receiver is synchronized to the 
parts of the computer system remains transmitter by a clock signal derived from 
simple. And, of course, in case of wireless the data, or by a specially transmitted 
data transfer, serial transmission and clock signal. Asynchronous transmission 
reception remain the most practical is, however, far more commonly met. This 
method. method has its origin in telex engineering. 


Since the drive motors of the transmit and 

receive terminals could not be synchron- 

ized precisely over long periods, each 
RS232 protocol group of data bits was preceded by a start 
Transfer of data between a computer and bit and closed by a stop bit. This type of 
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serial connection 
(RS-232, V24, RS-423 etc.) 


network 
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STOP 


PARITY BIT 


synchronization is perfectly satisfactory for 
the relatively short duration of the data 
word. 

An example of such a serial signal is 
shown in Figure 2. First is the start bit, fol- 
lowed by eight data bits (for instance, an 
ASCII character), a parity bit for error con- 
trol, and finally the stop bit. The stop bit 
enables checking whether the trans- 
mission and reception speeds are the 
same. 

The correct processing of the data stream 
exchanged between the DTE and DCE is 
based on a protocol, ie., a set of conven- 
tions or regulations. The two most com- 
mon, official protocols are the RS232 and 
the V24. 

Apart from the data, there is a number of 
signals for the individual control of the 
DTE and the DCE. All these and the rel- 
evant connection to a standard D-type 
connector are shown in Figure 3. 

DTR, DSR, and DCD are typical signals 
used for the establishing and terminating 
of a communication. The remaining 
signals are used, as required, during the 
exchange. 

Assuming the communication is full 
duplex, ie., both the TxD and RxD lines 
are in use, the DTE activates the DTR line 
to indicate a request for communication. 
The modem responds to this by activating 
the DSR line. If the DTE is to transmit, it 
activates the RTS line. The DCE 
acknowledges that it can process the data 
by activating the CTS line. Note that in full 
duplex operation the DTE can also 
receive at all times, provided that the 
modem has activated the DCD line. This 
takes place during the establishment of 
the communication. See also dala com- 
munication by telephone and direct- 


coupled modem in the September and 
October 1984 issues of elektor electronics 
respectively. The “secondary” connec- 
tions are relevant to the main channel — 
back channel separation in modems. 
Translating all these actions to a ready-to- 
use serial connection to a computer is 
effected by an intelligent peripheral chip: 
asynchronous communications interface 
adapter (ACIA) Type 6551. This device is 
simply accommodated in the 
microprocessor system to provide com- 
plete RS232 and V24 compatible communi- 
cation with the outside world. 


Interface circuit 


As may be seen from Figure 4, the ACIA 
does not need much more than a crystal 
and a number of gates for signal level 
matching to carry out its task. To the left 
of it are shown the usual connections to 
the computer system: here, the slot con- 
nections of the I/O bus. 

The 1843.2 kHz crystal connected to pins 6 
and 7 is used to provide a number of 
baud-rates, which are selected by the soft- 
ware. The RxC pin (5) is a bidirectional 
input and output respectively for an exter- 
nal clock to provide non-standard baud- 
rates, and for outputting the internal baud- 
rate generator. In either case, the clock 
frequency amounts to sixteen times the 
baud-rate. 

To the right of IC, are the familiar RS232 
lines with buffered inputs and outputs. 
Seen from the IC, all signals are inverted, 
which means that all control signals: DTR, 
RTS, CTS, DCD, and DSR are active high, 
whereas data signals TxD and RxD are 
active low. These levels are standard for 
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Figure 1. Generally, an 
RS232 or a V24 connec- 
tion is used for communi- 
cation between a DTE 
(Data Terminal Equip- 
ment) and a DCE (Data 
Circuit Terminating 
Equipment). 


Figure 2. General shape of 
a serial data word, here 
preceded by a start bit 
and followed by a parity 
bit and optional stop bit. 


3 


800000000000 off 


1 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
13 


PGND protective ground 

TxD transmit data 

RxD receive data 

RTS request to send 

cTs clear to send 

DSR data-set ready 

GND ground 

DCD data carrier detect 

DTR data-terminal ready 

S DCD secondary data carrier detect 
scTs secondary clear to send 
STxD_ secondary transmitted data 
SRxD_ secondary received data 
SRTS secondary request to send 
RI ring indicator 


Figure 3. Standardized 
RS232 connections to a 
25-way D-type connector. 
The “secondary” connec- 
tions and the RI connec- 
tion are only used at the 
DCE side. 
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Figure 4. Circuit diagram 
of the RS232 card. Links 
Ji and J2 are optional. 
Either RS232 drivers 
N1...N3 or TTL drivers 
Nq...Ng are used. 
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x1 
1,8432 MHz 


RS232 connections. There are two poss- 
ible, corresponding voltage levels: TTL, 
ie, high=+5 V; low=0 V, and R8232, ie., 
high=+3...+25 V (nominally 12 V) and 
low=—3...—25 V (nominally —12 V). It is 
intended that one of the groups of 
parallel-connected ports is selected: 
N,...N3 provide RS232 levels, and 
N,...Ng, TTL levels. The receive buffers 
are suitable for both TTL and RS232 levels. 
It is, therefore, necessary to check with 
which levels the system to be connected 
operates. The printed-circuit board in Fig- 
ure 5 shows both IC, and IC3, which are 
required for TTL or RS232 levels respect- 
ively. The +12 V supply is not needed in 
TTL operation. 


Operation 


As stated, the circuit is based on a Type 
6551 ACIA, a block diagram of which is 
given in Figure 6. Communication at the 
DTE end is effected by five registers, four 
of which are detailed in Figure 7. Since 
the inputs are connected to address lines 
Ag and A,, the registers are located 


LOCAL 


N1...N3=% IC2 = 75188; 1488 
N4...N6=%1C3 = 74LS04 
N7...N10=1C4 = 75189; 1489 
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sequentially in the address range of the 
I/O bus. If, for instance, the interface card. 
is placed in slot 1 of the universal 1/O 
bus, and the start address of the I/O 
range is set to 4000,.,, the Transmit and 
Receive Data Registers are at 4000,,,, the 
Status Register at 4001,.,, the Command 
register at 4002;,,, and the Control 
Register at 4003,,.,. 


Transmit and Receive Data Registers 
During transmission, bit @ (LSB) is sent 
first. The bits not used, for instance, 5...7 
where a 5-bit format has been chosen, are 
treated as "don't care”. In the receive 
mode, the first received bit goes to 
location 8, and subsequent bits to 1, 2, and 
so on. The highest, not used, locations are 
givena @. 


Status Register 

This register can only be read. Bits @ 1, 
and 2 indicate respectively whether dur- 
ing reception errors in parity, framing, or 
overrun occurred. The more important bits 


EET. 


{MINE 
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Parts list 


Capacitors: 
Cy... Ce = 100-7 


Semiconductors: 


IC} = 6551; 65C51 
IC2 = 75188; 1488 
IC3 = 74LS04 

IC4 = 75189; 1489 


Miscellaneous: 


X1 crystal, 1843.2 kHz 
Ky 25-way D-type 
subminiature connector; 
right-angled; female 
21-way right-angled 
connector; male; 
to DIN41617 
two 2-pin pcb type 
terminal block 


Figure 5. The printed- 
circuit board of the RS232 
card with at one side the 
connector that slots into 
the universal I/O bus, and 
at the other side the stan- 
dard D-type RS232 con- 
nector. 


Figure 6. Block diagram 
of ACIA Type 6551. 
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Read 


Cc 


PARITY CHECK CONTROLS 


Transmit Data 
Register 


Receiver Data 
Register 


Programmed 
Reset (Data is 
“Don’t Care’) 


Status Register 


IT OPERATION 
l7[6|5 
~|— [0 | Parity Disabled No Parity Bit 
Generated No Parity Bit Received 
[o | 0 Odd Parity Recewer and Transmitter 


Command Register 


Even Parity Receiver and 


Control Register 


Transmitter 


Y 
0 
Mark Parity Bit Transmitted, 


STATUS REGISTER 


0 = No Interrupt 
*No interrupt occurs for these conditions. 1= Interrupt Has Occurred 


7 6 5 4 


Bl 
0 H 
rlo]a 
Parity Check Disabled 


1] 1 [1 | Space Party Bit Transmitted, 
Parity Check Disabled 


COMMAND REGISTER 


DATA TERMINAL READY 
0 = Disable Receiver and All 
Interrupts (OTR high) 


1 = Enable Receiver and All 
Interrupts (OTR low) 


RECEIVER INTERRUPT ENABLE 


0 = IRQ Interrupt Enabled from Bit 3 
of Status Register 


1 = IRQ Interrupt Disabled 


TRANSMITTER CONTROLS 
RTS 


HARDWARE RESET ) 
PROGRAM RESET 


Figure 7. Details of the 
registers used to program 
the ACIA. 
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Bit | TRANSMIT 
FT a] interrupt | cever | TRANSMITTER 
oj} 0 Disabled | High | _Oft 
NORMAL /ECHO MODE 0 1 Enabled Low | fe On J 
FOR RECEIVER aclaon mEDRabled ee On 
© = Normal lata Disabled Low Transmit BRK 
1 = Echo (Bits 2 and 3 
must be “'0"’) 
Parity Error’ 
x ut 
0 = No Panty Error eke ee : 2 7 o 
1 = Parity Error Detected HARDWARE RESET | 0 i al o] al ONO i]: 20} 
PROGRAM RESET o;/oflofolo 
Framing Error* 
0 = No Framing Error 
1 = Framing Error Detected 
Overrun* 
0 = No Overrun 
1 = Overrun Has Occurred 
Receiver Data Register Full d CONTROL REGISTER 
a al 
0 = Not Full 86 P, = Ee 
1 = Full ae BAUD RATE 
STOP BITS L 4 GENERATOR 
Transmitter Data Register Empty 0 1 Stop Bit ] folo I 0 | 0 | 16x EXTERNAL CLOCK 
| HOI SLERN ADC EOCKS 
Oe NOnEMaty, j ae Bar Word Length ore a 
1 = Empty Ca ore cena ONO E son) 75 
= 8 Bits and Parity’ | tt} + = a 
= 1% Stop Bits if Word Length | ,o}oj) |) - 109 92 7 
Data Carrier Detect (OCD) = 5 Bits and No Parity ofifolo 134 58 
0 = OCD low (Detect) WORD LENGTH LOsVaUs Ou cL 
1 = DCD high (Not Detected) ae ee eo 300 1 
BIT | DATA WORD 0 + Ta Filer] a 600° = 
Data Set Ready (OSR) 6 _ LENGTH | lercicosh sala - 1360 — 
0/0 8 jeoe pomp ok a bat J 
0 = OSR low (Ready) 011 7 iE LOSS VO EE Seals. ihe al 
1 = DSR high (Not Ready) =| a | 1lolijo] 2400 
ee fa | 
“ala if ye Pn) 3600 | 
Interrupt (IRQ) Palanet malate = 4800 4 
RECEIVER CLOCK SOURCE rtiteta i ~ 7200 1 
0 = External Receiver Clock [i1laf[vjo 9600 4 
1 = Baud Rate Generator _ | cu a 19.200 | 
"This allows for 9-bit transmission (8 data bits plus parity) 
2 A 0 7 6 5 4 3 2 1 i) 
o[ofo HARDWARE RESET ofolto ofofoloyo 
Ca es STI pom EO) 
i | a PROGRAM RESET [ = -[- FF] 


are, however, 3 and 4, which indicate 
whether a complete character has been 
sent or received. These bits determine in 
the control program whether the next 
character can be processed. The final 
three bits enable the reading of the DCD 
and DSR lines and of the interrupt status. 
If an interrupt structure is used for the 
control of the interface card, the status 
register must be checked after detection 
of an interrupt to decide what the next 
operation should be. If such a structure is 
not used, link J, should be left open; the 
interrupt is then still generated but not 
passed on to the computer system. 

An arbitrary write operation to the Status 
Register gives rise to a program reset. The 
effect of such a reset is indicated in Fig- 
ure 7 for each register. A dash indicates 
indeterminate. 


Command Register 

Bit @ determines the DTR signal and the 
receiver status. Bit 1 is used to decide 
whether an interrupt indicating a full 
Receive Data Register should be given or 
not. Bits 2 and 3 control the RTS signal 
and, therefore, the operation of the 


transmitter. They are also used to decide 
whether an interrupt indicating an empty 
Transmit Data Register should be given or 
not. Bit 4 is normally @ Bits 5...7 are used 
for parity control and control of the 
transmitter and the receiver. 


Control Register 

This register determines the format of the 
serial data. Bits 8...3 determine the baud- 
rate: there is a choice of a number of stan- 
dard baud-rates, all derived from the 
crystal frequency. In position 16x external 
clock, an external clock signal may be 
applied to pin 6 of IC, (pin 7 open): the 
baud-rate will be one sixteenth of the 
external frequency. The internal baud-rate 
generator is connected to the receiver 
when bit 4 is logic 1: transmitter and 
receiver then work at the same baud-rate, 
while pin 5 of IC, functions as the output 
terminal of the internal generator; the fre- 
quency is sixteen times the selected 
baud-rate. This arrangement makes it 
possible to connect several ACIAs in 
tandem. When bit 4 is logic 0, pin 5 func- 
tions as the input for the receiver clock 
via bridge J,. Bits 5 and 6 determine the 
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length of the data word. Bit 7 enables 
selection of 1, 1%, or 2 stop bits. 

It is clear that there are a great number of 
programming possibilities. With a little 
knowledge of machine language and 
some experience in this type of work, 
almost anyone can establish his own 
specific serial connections. 

As far as connections to peripheral equip- 
ment are concerned, distinction should be 
made between DTE-DCE (interface card 
— modem) and DTE-DTE (interface card — 
another computer, terminal, or printer) 
combinations. In the latter, the connecting 
cable must make it possible that the func- 
‘ion of the DCE is simulated as far as 
feasible. Figure 8 gives a number of 
2xamples of the connection between the 
terface card and peripheral equipment: 
na the peripheral equipment is a 
modem; in b...d the modem function of 
‘the connected unit is more or less 
simulated by the cable connection. 
7igures 8b and 8c are simple versions of 
the so-called cross or zero-modem con- 
rections, whereby the transmit and 
‘eceive data lines are interconnected 
srossways, while the two systems generate 


their own control signals. Any control ] elektor electronics 
characters are exchanged via the data september 1985 
lines. The local mode connection 
illustrated in 8c is most suitable for the Fi ie 
present 6551 card. Rather more control epee pariblieet oa a 
signals are used in the arrangement b...d are intended for use 
shown in 8d. The mutual DTR-DSR inter- between two DTEs. 
change is effected at start-up. When one 
unit gives RTS, thereby effecting its own 
CTS, the other activates DCD, so that it 
switches to the receive mode. How the 
various connections are made is, 
therefore, entirely a matter of application. 
The sample program shown is a simple 
RTTY receive program for the present 
card. It was originally intended for the 
Acorn Atom, but is easily adapted for use 
with any 6502 computer (which must, of 
course, be fitted with the universal 1/O 


: Asi le RTTY i 
bus and the present interface). K See pets 


program for the Acorn 
Atom. 


1@ REM RTTY-ONTVANGPROGRAMMA VOGR ACORN ATOM 
2@ REM 6551-BASIS-ADRES=#4900...#4063 

38 DIMVV14;FORA=6TO013;VVA=-1:N. 

44 DIMLL8;FORB=6TQ7;LLB=-1;N. 

S@ P.$12;P.$21 

66 F.C=6T01;P=#356a 


76 
86 C 
76:LL@ LDAGHGB;STAH4G62 \Ninitialise 
166 LDAGHF 1; STA#4863 
116 LDAGG ; STA#HSG ; STAHS1;STAHSS: STAH?A 
126 LDAG#CE ; STAHF 1 
138 LDAG#S 1: STAH?Z 
146:LL1 JSRHFE71 \Keyscan 
156 CPY@#11;BNE P+7 
166 LDAG#F 1 ; STA#4863 
176 CPYG#12;BNE P+7 
186 - LDAG#F2 ; STA#48G3 
196 CPY@#2E;BNE P+é6 
266 LDAG#GE ; STAHSE 
218 CPYG#33;BNE P+é6 
226 LDAG#B 1; STAHSE 
236 CPY@#35;BNE P+é6 
249 LDAG#FF ; STA#8B 


256:LL2 LDA#4661:AND@HBS:BEQ LL2 \receive-reqister full? 
266 LDA#4666 ; TAY 


276 CMP@#62;BEQ LL3:CMP@#48; BEG LL3 \cr or 1? 
286 CMP@#i1F;BEQ@ LL4 \lets? 

296 CMP@#86;BEQ LL4 \3rd shift? 

306 CMP@#1B;BEQ LLS \figs? 

316 CMP@#84;BNE LLé \space? 

326 LDA#88@ ;BEQ LLé 

336 CMPG@#81;BNE LL7 

346 LDAG#2@ ;STA#81;JMP LL6S 


356:LL7 LDAGHGG;STAHSI 
36G:LL6 TYA;CLC;ADCH81;TAY 


378 LDA#8468 .Y; JSRVVS;JMP LL1 \output to video-driver (vv5) 
386:LL3 CLC; INC#85;LDA#85;CMP@#@62;BNE LL1 \cr/1f-loop 
396 LDAG@HG®@ ; STAH85; LDAGHGD; JSRUVS;JMP LL1 


400:LL4 LDAGHG®;STAH81;JMP LL1 \setlet 

41@0:LLS LDAG#26;STA#81;JMP LL1 \setfig 

4il 

412 \VIDEO-DRIVER 

413 

420:VV5 TAY ; BEQUV 1 | CMP@#@D ; BNEVV 13 ; LDX@#26 ; STX#9@ ; LDY@H20 ; TYA 
438 :VV13TSRYV 11; ISRVV2 

446:VV1 RTS 

456 :VV11TAX; CLC ADCEHCO : BCCVV 12; TXA 3 EOR@H4@:RTS 

466 UV 12TXASRTS 

470 :WV2 LDY #90 ;STACH? 1) .Ys INY ;CPY@#2@ ; BCCUU3 : JSRVV4;LDY@HOO 
48@:VV3 STY#98;RTS 

478 :VU4 LDAH? 1; LDY #92; CPY@HS 1: BCCUV6 ; CMP@HGE ; BCCUV6 :LDY@H28 
5@@:VV7 LDA#8648,Y ;STAH7FEG ,Y 3; INY ; BNEVU7 

516:UV8 LDA#8188,Y;STAH8GEQ ,.Y; INY; BNEVV8;LDY@#1F 

526 :VV9 STACH9 1) .Y3DEY;BPLUV9:RTS 

530:VV6 ADCEH26 ; STAH? 1; BNEVV 183 INCH92 

546 :VV16RTS 

568 

576] 

586 N.CiP.$6 

598 REM looKup-table 

608 D=#8400 

616 D! 8=#418A45865;D! 4=#55495326;D! 8=#4A52440D;D! 12=#4B43464E 
626 D!16=#574C5A54 ;D! 20=#51585948;D! 24=#0047424F 5D! 28=#0056584D 
638 D!32=#2D6A3306 ;D! 36=#37382726 3D! 40=#8734248D3D! 44=#283AG02C 
648 D!48=#32292B35 ;D!52=#31 383688 ;D!56=#00003F39 3D! 60=#803D2F2E 


650P.°°" RTTY"*"  S==="4"1=58 BD"’"2=75 BD"’ "N=NORMAL" 
668 P.“"U=U.0.S"""S=S.0.S"" 
678 P Aa 0 ee ee ee " 


688 LINK LL®@ 
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NEW: 302 circuits 
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302 circuits is the prime source of ideas for all whose profession or hobby or life — or all three 
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ST CHOICE OF MAJOR OEM MANUFACTURERS, UNIVERSITIES, 


A THOROUGHLY FIELD PROVEN DESIGN. 
RESEARCH LABS ETC. HIGH VOLUME PRODUCTION ENGINEERED 


e FULL IBM PC-XT* COMPATIBILITY! THOUSANDS 
e FULL MEGA-BYTE RAM CAPACITY SOLD 
ON MOTHERBOARD! WORLD WIDE! 


DEALERS AND OEM MANUFACTURERS | [Standard Key- Hardware Reset 
QUANTITY DISCOUNTS AVAILABLE board Interface (Overcomes reset flaw 
(Full PC compatible) in. PC) 
Eight Compatible 
1/O Interface 
Connectors 
(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 


Power Connector 
(Full IBM* pinout 
compatible) 


8088 Processor 
(Same as PC) 


8087 Numeric 
Processor 
(Same as PC) 


Special J1 
Interface 

(Allows horizontal mount- 
ing of compatible expan- 
sion cards for easy bus 
expansion and custom 


configuring) (Board has 
62 pin gold plated compat- 
ible connector) 


Extended ROM 
Capability 

(Runs all compatible PC 

| ROMS) (Jumper program- 
mable to accommodate all 
popular 8K, 16K, 32K and 
64K ROM chips and NEW 
EE ROMS! VPP power pin 
available for EP ROM 
burning!) (External 

\/PP voltage required) 


Peripheral 
Support Circuits 
(Same as PC) 


Configuration 
Switches 
(Same as PC) 


Speaker/Audio ] 
Port 
(Same as PC) 


Wire Wrap Area 
To facilitate special custom 
applications! 


* IBM PC COMPATIBLE 
printed circuit board 


* HIGHEST QUALITY 
gold plated and solder 
masked PCB 

* SCREEN PRINTED with 
component identification 
to aid assembly 


Mega-Board™ 


Full Mega-Byte Ram Capacity! 
On board! 

(With parity) 

0 256K Bytes using 64K chips 
01 Mega Bytes using 256K chips 


Board Size 10.5 inch X 13,5 inch 


oN ROGER IBM PC Compatible Printed Circuit Boards and complete 


construction kits with full documentation and assembly 


BUTLER details 


(0803) 866076 FOR DETAILS 


SOUTH DEVON a= 
MICROCENTRE LID = = 
THE OLD POSTERN === Gee 
DARTINGTON (ETE \\| SevBOaRD 
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Authorised UK distributor 


PRICE LIST 


for MEGA BIOS ROM 
PARTS KIT 1 — CONNECTORS, CRYSTALS, HARD TO GET PARTS 
DISPLAY PARTS KIT 2 — INTEGRATED CIRCUITS SET 
b TELECOMMUNICATIONS PARTS KIT 3 — 64K RAM SET 
CORPORATION Please include £2.75 post and packing and add 15% VAT. Also available monochrome 
Products and graphics cards, floppy and hard disk drives and controllers — Call for prices 
*IBM and IBM PC are trademarks of International Business Machines ©1984 Display Telecommunications Corporation ip 
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Fat Maplin 


More Choice In 
Multimeters 


/ sre This Month 


is itaturtie? 
is it arobot ? 
is it a buggy ? 
yes! it’s Zero 2. 


Colour—coded IDC cables 
16-way (XR80B) ONLY 32p per metre. 
20-way (XR81C) ONLY 40p per metre. 
26-way (XR82D) ONLY 54p per metre. 
34-way (XR83E) ONLY 70p per metre. 

. 40-way (XR84F) ONLY 82p per metre. 
50-way (XR85G) ONLY 99p per metre. 

4-way flat flexible telephone lead (XR86T) 
ONLY 18p per metre. 

Stepper motor 48 steps/rev, 12V 0.13A per 
phase, 4-phase unipolar, 57g, working _ 
torque 8mNm max. ONLY £9.95 (FT73Q). 

Driver chip for motor: SAA1027 ONLY: £3:75 
(QY76H). 

SAVE 1 Kit containing everything you need: 
motor, SAA1027, data sheet and passives 
ONLY £13.35 (LK76H). 


Sounds Terrific 


Anew range of very high quality multimeter: 
offering truly amazing quality at the price. | 
Pocket Multimeter, 16 ranges, 2,0000/V ES 
£6.95 (YJO6G) 

M-102BZ with continuity buzzer, battery iest 
and 10A DC range, 23 ranges, 20, ce 
£14.95 (YJO7H) 

M-20208S with transistor, diode and LED test 
and 10A DC range, 27 ranges, 20, O00a/V t 
£19.95 (YJO8J) 

M-5050E Electronic Multimeter with very hid 
impedance FET input, 53 ranges, including | 
peak-to-peak AC, centre-zero and 12A AC 
ranges £34.95 (YJO9K) | 
M-5010 Digital Multimeter with 31 ranges | 
including 200 and 20uA DC/AC FSD range 
continuity buzzer, diode test, and gold-plat: 
pcb for long-term reliability and consistent f 
accuracy (0.25% +1 digit DCV) £42.50 oT 


Professional Quality 
High Power Loudspeakers 
featuring: 

* Virtually indestructible high-temperature | 
voice-coil reinforced with glass-fibre. : 
100% heat overload tolerance. 
Advanced technology magnet system. 
Rigid cast alloy chassis. 

Linen or Plastitlex elastomer surrounds 
5-year guarantee (in addition to 
statutory rights). 

Prices from £18.95. 

Send S.A.E. for our free leaflet XH62S. 


+ + + 


Top Ten Kits 


& May be used by any computer with RS232 facility. 


§ Stepper Motor controlled. ° = 
% Half millimetre/half degree resolution. The Maplin Service 


@ Uses ordinary felt-tip pens. -_ Allin-stock goods despatched same day f¢ 
@ Built-in 2-tone horn, line-follower. LED indicators. —_ orders received before 2.00 pm. 
: All our prices include VAT and carriage iis 


THIS/LAST ‘The Zero 2 Robot is the first truly micro robotic system available class up to 750g). 
MONTH PE ons CODE PRICE BOOK and remarkably it costs less than £80. Complete kit (only A 50p handling charge must be added ityd 
(1) 4) Live-Wire Detector LK63T £295 14XA14Q_—s mechanical construction required) £79.95 (LK66W). total order is less than £5.00 on mail-order’ 


(2) @ 75WMosfetAmp. LWSIF £15.95 BestEBMM Eli details of power supply and simple interfacing for BBC, (except catalogue). | 


[ : Sal tae ee Lg ae Commodore 64 and Spectrum, in Maplin Magazine 15 


{5} @% U/sonic Intrudr Dictr LW83E £10.95 4 XA04E price 75p (XA15R). 
4 8W Amplifier LW36P_ £4.95 Catalogue 
(10) # Logic Probe LKI3P £10.95 8 XA08J 


Phone before 2.00 p.m. for same day d 


1985 
CATALOGUE 


Pick up a copy now 
at a branch of 
W.H. Smith* or in 
one of our shops. 
Price £1.35, or by 
post £1.75 from 


(8) 49 Syntom Drum Synth. LW86T £12.95 Best E&MM 
(9) @ Computadrum LK52G = £9.95 12 XA12N 
» Light Pen LKSIF = £10.95 = 12 XA12N 


SOMNOMARWN> 
= 


: 
| 
{ 


Niapuin 


MAPLIN ELECTRONIC SUPPLIES LTD 
Mail-order: P.O. Box 3, Rayleigh, Essex SS6 8LR. 
Telephone: Southend (0702) 552911 

SHOPS 


Over 100 other kits also available. All kits © BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356-7292. | our Rayleigh 

supplied with instructions. The descriptions e@ LONDON 159-161 King Street, Hammersmith, W6. address 

cbove are necessarily short. Please ensure you Telephone: 01-748 0926. (quote CA02C). 

know exactly what the kit is and what it e@ MANCHESTER 8 Oxford Road, Tel: 061-236 0281. “Some pone ore 
now out of stock. 


e@ SOUTHAMPTON 46-48 Bevois Valley Road. Tel: 0703-225831 
e@ SOUTHEND 282-284 London Rd, Westcliff-on-Sea, Essex. 
Telephone: 0702-554000. Shops closed all day Monday. 


comprises before ordering, by checking the 
appropriate Project Book mentioned in the list 
above. 


All offers subject to availability. 
Prices firm until 9th November 1985. 


